
RESOLUTION NO. 540

RESOLUTION OF THE BOARD OF DIRECTORS
OF THE PUGET SOUND AIR POLLUTION
CONTROL AGENCY ADOPTING MODIFIED
PARTICULATE SOURCE TEST PROCEDURES

WHEREAS, Regulation I Section 9.09(f) requires procedures
for source sampling performed in connection with standards of
Regulation I and II for particulate and gases to be done using
current Environmental Protection Agency requirements or procedures
and definitions adopted by the Board; and

WHEREAS, to conform to current safe and less toxic chemical
storage, the particulate measurement procedures currently used
by the Agency have been proposed for modification; and

WHEREAS, the Expanded Advisory Council reviewed and approved
said source test laboratory procedure modifications; and

WHEREAS, a public hearing was held by the Puget Sound Air
Pollution Control Agency Board of Directors on August 11, 1983,
to allow public input and critique on the proposal; and

WHEREAS, the Board deems it necessary to adopt said modifi-
cation to source test procedures; now therefore,

BE IT RESOLVED BY THE BOARD OF PUGET SOUND AIR POLLUTION
CONTROL AGENCY:

The Board of Directors does hereby adopt the modifications
to the source test procedures, a copy of which is attached hereto
and made a part hereof.

PASSED AND APPROVED by the Board of Directors of the Puget
Sound Air Pollution Control Agency held this//'day of
August, 1983.

PUGET SOUND AIR POLLUTION CONTROL AGENCY

By	
Chai

Attest:

044,Aja/\.
•Air Pollution Control Ofricer

Approved as to form:
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Proposed Revised PSAPCA

Particulate Source Test Procedures

Engineering Division.

Puget Sound Air Pollution Control Agency

200 West Mercer Street, Room 205

P.O. Box 9863

Seattle, Washington 98109

June 9, 1983
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Procedures for Particulate Source Sampling.

Unless otherwise authorized by the Control Officer, all
particulate source sampling performed to demonstrate com-
pliance with the emission standards of Regulation I shall
be done using current Environmental Protection Agency
Methods 1-5 contained in 40 CFR Part 60, Appendix A, as
modified in Section II of this document.

II. Procedure for Determining Particulate Matter,in the Impinger
TiTal (Back Half) 

The analysis and calculations for Method 5 shall conform to
that described by EPA in the current 40 CFR Part 60, Appendix
A, except that the back half catch shall be included as par-
ticulate matter. The back half weight is the sum of the
impinger catch (organic and inorganic) and the back half
acetone rinse weights.

A. Sample Recovery of the Back Half

1. Purging 

Whenever SO z interference is suspected, purge the
impingers immediately after the test run is complete
with N z or clean air for a minimum of one-half the
sample volume.

2. Imminger Liquid

Measure the volume of water collected in all impingers
and place the water from the first three impingers
in a container. Thoroughly rinse all sample-exposed
surfaces between the filter and fourth impinge: with
water and place in above container.

3. Acetone Rinse

Thoroughly rinse all sample-exposed surfaces between
the filter and the fourth impinge: with acetone and
place the washings in a tared beaker to dry.

B. Analysis of the Back Half

1. Imninger Liquid Extraction

a. Add 50-100 mi. of dichloromethane to the impinge:
liquid.

b. Spin for at least ten minutes.
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c. Pour the liquid into a separatory funnel and
drain the organic phase into a tared beaker
(organic fraction).

d. Drain the remaining liquid into a beaker and
repeat Steps a, b, and c. Perform the extrac-
tion several times with fresh dichloromethane
until the organic fraction is clear. Keep each
organic extraction in a separate beaker.

e. Following the last extraction, drain the remain-
ing liquid from the separatory funnel into a
tared beaker (inorganic fraction).

f. Allow the organic fraction beakers to dry under
a hood at room temperature.

Evaporate the inorganic fraction in such a manner
that the beaker contents do not become exposed
to temperatures greater then 212°F.

h. Dry - weighed beakers containing a sample of the
acetone, dichloromethane and a sample of distilled
deionized water to check for blank weight.

i. Desiccate organic, inorganic and blank beakers
for at least 24 hours at room temperature in a
disiccator containing silica gel. Weigh to a
constant weight and report the results to the
nearest 0.1 mg. Constant weight is defined in
Section 4.3 of Method 5.

2. Back Half Acetone Rinse 

a. Dry the acetone rinse in a hood at room tempera-
ture.

b. Desiccate and weigh the beaker to constant weight
and record.

C. Reagents 

1. Water

Use distilled deionized water in the impingers and
to rinse all glassware.

2. Acetone 

Use reagent grade, < 0.001 percent residue in glass
bottles.

3. Dichloromethane 

Use reagent grade, < 0.001 percent residue in glass
bottles.
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Revised July 12, 1990

STATE OF WASHMIGTON DE2ARTIMT OF ECOLOGY

. SOURCE TEST METHOD 9A

VISUAL DET”..--NATION OF OPACITY FOR A TEREE EIMUTE STANDARD

1. Princip l e 

The opacity of emissions from stationary sources is determined
visually by a qualified observer.

2. proced=re 

The observe: Daus: be ca r'' °' 	in accordance with the prcv4.sions of
Section 3 of 40 CFR Par: 60, Appendix A, Method 9, as in effect on
July 1, 1990, which are hereby adopted by reference.

The qualified observer shall stand at a distance sufficient to
provide a clear view of the emissions with the sun oriented in the
140' sector to his back. Consistent 144 :!" maintaining the above
requirement, the observer shall, as much as possible, make his
observations ft.= a position such that his line of vision is
approximately perpend4 cular to the plume.direction, and when
observing opacity of emissions from rectangular outlets (e.g., roof
monitors, open baghouses, noncirCuIar snacks), approximately
perpendicular to the longer axis of the outlet. The observer's
line of sight should not include more than one plume at a time when
multiple stacks are involved, and in any case, the observer should
make his observations with his line of sigh: perpendicular to the
longer axis of such a sec of multiple stacks (e.g., stub stacks on
bashouses).

The observer shall record the name of the plan:, emission location,
type of facility, observer's name and affiliation, and the data on
a field data sheet. The time, estimated distance to the emission.
location, approximate wind direction, esti:aced wind speed,
description of the sky condition (presence and color of clouds),
and plume background are recorded on a field data sheet at the time
opacity readings are initiated and completed.

The observer should make note of the ambient relative humidity,
ambient temperature, the point in the plume that the obse-rations
were made, the estimated depth of the plume a: the point of
observation, and the color and condit 4 cn of the ;lune. :: is also
helpful if pictures of the plume are taken.
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Visual .Detarmination of Opacity for a Three Minute Standard
*E4010g7 SOLL711 Test Method 9A
Revised July 12, 1990
Page 2

Opacity observations shall be made at the point of greatest opacity
in the portion of the plume where condensed water vapor is not
present. The observer shall not look continuously at the plume,
but instead shall observe the plume momentarily at 15-second.
intervals.

When condensed water vapor is present within the plume as it
emerges from the emission outlet, opacity observations shall be
made beyond the point in the plume at which condensed water vapor
is no longer visible.

When water vapor in the plume condenses and becomes visLble at a
distinct distance from the om4 ssion outlet, the opacity of
emissions should be evaluated at the emission outlet prior to the
condensation of waxer vamor and the formation of the steam plume.

Opacity observations shall be recorded to the nearest 5 percent at
15-second intervals on an observational record sheet. Each
momentary observation recorded shall be deemed to represent the
average opacity of emissions for a 15-second period.

3. Analysis 

The opacity of the plume is determined by individual visual
observations. Opacity shall be reported as the range of values
observed during a specified time period, not to exceed 60
consecutive minutes. The opacity standard is exceeded if there are
more than 12 observations, during any consecutive 60-minute period,
for which an opacity greater than the standard is recorded.

4. References 

Federal Register, Vol. 36, No. 247, page 24895, Dec. 23, 1971.

'Criteria for Smoke and Opacity Tra 4 -Ti'ls School 1970-1971" Crept-
Washington Air Quality Committee.

"Guidelines for Evaluation of Visible Emissions" EPA 340/1-75-007.
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DISCLAIM/3R

This material blig been funded wholly or is part by the naltiod fftataS

Envtronmental Prot ion Agency under Contract 6A-02-3962 to Entropy

Zuvixonmaztal-ietB, MuC. It	 act to the Alency l a peer and
adMinistrative review, Mnd it has beam naproffed for publication 42 Wm EVA
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1.0 tXTRODUCTION

This report preZenta recommended quality asauranOe (WO procedures for
opacity COntinUOus emission mOnitOring systema (CEMS'a) installed at electric
utility steam generating stations. The recommended procedures are baSid On
experience An4 information gained ftuM the 0pAcity CEM Pilot Project that was
conducrc4 im Missouri. As pert Of this project.. QA. procedures for opacity
csMsra were developed, implemented, and evaluated during auproximately one-y*4r
of field stUdy.

Thifield Study included opacity CEMS's installed an BiX Olgale"find
*L*ItrtO Utility generating units /coated at four generating stations,. each of
which ie owned by a different utility company. The sources included in this
study waPhi *elected to be representative of a wide range Of monitoring
epplicationE and conditiona, and were equipced with contemporary opacity
mAioninoring inAtrumentatian provided by tht three major OrlIS manufacturers.
Detailed descriptions of the sources, opacity CEMS's, and gat procedures that
were evaluated duri4g the project are included in 'Evaluation of OpaCity CEMS
Reliability and QA Procedures, ' UNE Pilot Project Report,. Matc31 t9a6.

recuraMehded gA procedures coutaifted in this report nte intended to
proiide a simple, cost- effective approach to the develoggtnt end implementation
of opacity cEMS QA plans. The recommended approach allows for much flexibility
in the enaction of monitor- and mource-speci_fic pracedurda, the establishment
4g Q control limits, and the organization of the luality assurance elements.
Because 5f the flexibility retained in the recommended procedures, source
personnel gay use them to develop a QA plan that mast effectively meets their
apecA,eio needs. Thus, no attempt has been melds to determine or define the
minimally acCeptab.te QA procedures or requirements ,

$action 3. of'thia report outlines the major elements of a QA plan!
(11 daily..pA Checks, (2) periodic QA checks and preventive maintenance,
(31 corrective action procedures, and (4) accuracy checks. Procedures twat may
be included are identified and described for each OR the four elements.
Rec*ommendaticins regarding the appropriate procedures for an initial. QA plan are
also prOViddd. SeCtian 3.0 describes briefly the Organization and Interaction
of the elements of the QA plan- Section 4.0 gregents an aporcach that may be
used for the implemeetation and revision of the Vi plan to optimize its
usefulness and ocat-effectivenese. Section 5.0 provides COMManti regarding
considerations affecting the akagignritent of the vamiona Vs responsibilities at a
particular plAAt. EXemple Ig procedures developed during the upatity
Pilot Protect are included in Appendix A and example QA rata eummaries are
included in AppendiX 3.
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2.0 eLEMITNT5 OF AN OFACITY.CEMS QA PLAN

This section describes each of the mailer elements a an opacity MIS Qe
Plan. Theme elements include: yl) daily CA. checks: (2) periodic WS. checks and
preventive maintenance/ 0) corrective action procedures7 and (4) aoceriaCy
cheeks. Me following discussions deecribe the natere and, tepee of activities
that may be included in cede *f the elementa. The interaction And
erganizatioe pe the above element, era deecribed in ction J.0 of this report.

2.1 nATLY QA CRECIte

Daily Qi cheek emoceduree for opacity etee's should be developed And
implemented to allOw tor the identifieatlen aE eoeiteelng prebleme and, thee,
fer the timely initiatian of corrective action. Adequate daily Qe check
pracedure can be performed fr qm the menitor control unit/data recerdine
location in virtually all cases. The daily check procedure's nhould require
only a few minutes per day to complete for each monitoring system, and can he
performed by personnel.' who era not thoroughly familiar with the technical
details of the opacity mmnitoring inetrementation.

The	 checku may include the !ollowing:

1. Zorn and am Cbeeka - Opacity monitoring regelationm require that
checks of the zero (or lox level) and span drift be performed at Least -
CinCe daily. {Adjustments to the monitoring aystem are required when
the zero or span drift exceed specified limits.) Daily zero and span
chicks should he iaoluded is all opacity CFAS WS. plane. since these
checks are required.by the applicabta regulations, and because they
provide an overall indication of the performance (Ike., accuracy and
precision) of virtually the entire monitoring system.

The daily cheek eeeeedures Should contain a written prucedere for
performing the new and span checks. This proeudure Should indicate
that the determination of zero And span drift be based on the
measurements dilplayed by the permanent data recording system thatia
need 4S the basis for preparation of quarterly reportn. The zero and
span drift cher% procedure should also 'specify the criteria that are
used to determine When edjuetments to the CMS will be performed.

2 Fault Xedleaturs - Virtually all contemporary opacity CEMS'a
iecorperate fault tedicaturs in the monitor mnntrel unit. When
activated, the fault indicators warn of monitor malfunctions andier
operating conditions that may affect the quality of the mnnitoeing
tats. The number and type of fault indicators ere monitor-specific and
vary bath beteeen =niter manufacturers and, in some cases, amend the .
difterent models provided by the an manufacturer.

For opacity CEMB's egeipped with ccmputerized date recording systems,
the anftwere may be designed to 911:V14s flags and/or error messaeme in
tie coeputor printout to earn of problems with the monitoring system.
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These mesesges should he considered equivalent to the fault indicators
incorporated in this Monitor control unit.

It is strongly rocommendsd that a check of all available fault
in4icatorc and/or error messages in computer printout be included in
the daily QA . chsck procedures..

3.	 - SiDIME opacity CMS'S Icovide
e asy access tc important monitor performance parameterS o =Oh se
reference =rent values or sera compensation levels, at the monitor'
control unit. Inclusion of checks of these parameters in the daily 04
d ied; procedures allows data to be compiled that Cad be used no assess
both (a) the stability of these parameters and (b) Whether the fault
indicators for the same parameters are operatJ-ng reliably. It is
recommended that checks of these monitor performance parameters be
included in the initial daily Cheek procedures and that the frequency
of checking these parameters be subsequently adjusted based on the
chgerved monitor performance.

4. AuxiliatyAlLe251111 12g154allE11720 - Many OpeCity cuinds use
e. cuMpatcrized data recording system or data logger as the primary data
recording system. Mast of these CEMS Ta are also eTuipped with strip
chart recorders that serve either as back-up data reCOrdars or as
analog data display device's for use by the boiler operators. In
addition, the opacity cxbel control snit usually includes either an '
analog or a di5ital panel Meter. Zr acme eourCe2, mmasumemehts that
era used to assess monitor performance are Obtained frOM the panel
meter. Therefola t At these mass the accuracy of the panel meter can
affect the accuracy of the opacity CIMS data.

blecks, of auxi 7 i4xy recorders and/or data display devices are important
In thane Caael where (1) bad-up recording devious are used during
malfunctions of the primary data rsoording system, or (1) the accuracy
of panel meter readings cap affect either the deterciaation of the need
fox adjustment of the CVsS calibration or the Accuracy of the =MS
data. Checks of the auxiliary data recordin9/data display devices Wu'.
14 accomplithed by either 0) eapanding the daily zero and span check
procedures to include evaluation of the resloomas of the auxillarY
devices in addition to the resvonsee of the priMary data recorder, or
(2) comparison of simultaneous measurements provided by the permanent
data recorder apt4 the auxiliary device. It is recommended that such
chows he included in the daily QA cheCh proCednros until sufficient
data aro obtained to justify ltss frequent checks.. Alternatively,
theca chedko could be performed only o those occasions when data from
auxiliary data recordins/data display devices 2L1-4 actua/ly need.

pglicigiens regerang which of the above parameters ahcadd he included in
daily Qh checks depend on many monitor* and source*speeific factors. Timong the
most important factors to consider arm: (1) the design and operational features
of the specific opacity monitor, (2) the data recording/data display devices
used in the opacity CKNO 4 s, (3) historical Monitor Eortorlmamne and previously
encmantered PrabligES p and (4 ) zero and span drift adjustment procedures.
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Although an attempt should be made to choose the It parameters for the daily
checks at the outset, periodic review and revisions of the QA plan
4.0) will allow for the inclusion of additioAal parameters and/or for rile
deletion of unneoeSsary checks relative to the initially established daily -Th
check procedures.

At moat electric utility generating stations, a nOmber at people will he
involved in the performance of the daily Qa. the s. Therefore, it is extremely
important that clear, concise written procedures be developed for the daily 9h
checks to ensure that all involved personnel will perform them in a consistent
manner. It is recommended that a one-page dui 1y 10g a develoyed for recording
of the necessary data. Iyhe daily log can be forMatted in a manner that (1)
minimlzez the rtcoraing burden, (2 } encourages the consiStent recording of
date r and (3} clearly delineates tree acceptance criteria LOC the daily checks
and whether corrective actin Is necessary. It IS strongly recommended that

the daily lOg require the person performing the daily tle.cl„t to sign or initial.
the lag sheet. Examples of detailed instructions for daily Checks and -daily
log gheate tor Several °Pact-EY monitoring aliltem4 are iftCluded in appendix a.of

this report. •

if only a small nuMber of people U.*" one or two) perform all of the

daily 10.4 cheCkS, or after aid personnel inVolved in the daily Qh checks nave
became completely familiar with the data retarding procedures and criteria fOt
initiating rorrarCIVe &Mich, it may be possible to eliminate the daily log and

instead substitute a control chart or condensed log. Such A record keeping
procedure would allow for summarizing all data from the daily checks during a
one-month period on a single log sheet. [Example! of Ruch Semmaries are

. included in Appendix E. of this report-} t is emphasized that the use of a
summary log or control chart will reduce the volume of paper records and will
facilitate periodic review of the data; however, in most cases. such A log 14
not as effective aU a daily log sheet in requiring consistent recording of data
Or ensuring the initiation cf cOrrectiva moist when applicable control. limits
are exceeded.

2.2 PIIRIODTC	 CXEcES/PREVENTIVX mAiNTENktiCE

Tne periodic 52/11 procedures provide for checkS of monitoring eynten
components and operational staxlaa that are unfeasible, impractical, or
unneoessary en a daily ba410. These praCeduras include (=AI:tries that are
drily necessary on a SCItinereqUent basis (e.g., weekly, monthly, or qaarterly,
etc.), and include checks of the instruaentation at both the aotUal mnnitaring
location and the control unit/data ,moose ng location. The periodic Q. checks
shouL4 be Aesigned to identify develaping or existing problems with the opacity
Ci2l that cannot be detected in the daLly checks. The periodic Qk Proce411g*,
saokad. also incorporate preventive or routine malntunanc. prudedures lor the
opacity CMS. the nature of the periodic gqh procedures requires that personnel
who are familiar with the operation. maintenance, and oalibratiOn of the
opacity CEMS perform these activities. The time required to perform a .periodic

• QA check typically ranges from 2 to 2 hours. The time required may be
significantly affected by the difficulty of the access to tha mctitOrlOg
location, the availability of communloativas between the momitcring location
and the cootrol unit Ioeetton, and the complexity et the monitorlog system.
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The periodic QA procedures may include the fallowing:

	

7.	 TranemissoMeter 0 tical Alignment - The optical alignment of the
transceiver and reflector components is a critical factor in
obtaining acourate effluent opacity measurements/ Virtually all
contemoorery opacity CEMS's provide an optical_ alignment eight frr
determining whether the transmiSeometer componenta are Properly .

aligned-

It is reolammended that a check of the optical, AliVment and the
reCOrding of the *lignm4t statue be inolUded in the periodic P.
check procedures/

	

2-	 DusOAccumulation ch CoticaI Surfaces - The periodic QA pVcedUte4
shouid inClude scam cd40.714 for estimating Che amount of particulate
(.in terms of apparent opacity] that has aocumaared on the exposed
optical surfaces of the transmtssometer, and should also provide for
cleaning of the optical eurfacesh A simple Method of accomplishing
both of the objectiVee is to rscOrd the effluent opacity
meABureaeors, clash the transosiqer window, acid again record the
effluent opacity. measurements. The procedure is then repeated for

the reflector window. The difference between the effluent opacity
measurements before and after cleaning of each window prOvidea
rough estimate of the quantity of dust de;Qaitad Ca each window/
NOWeVer, the validity of such determinati,cna May be affected by
fluctuations in the actual effluent opacity while the "before" and
Rafter* mkAgilrements Axe being made,. 31perisnue hats shown that the
suggested procedure provides adequate results At BOUrCeS where
significant levels of dust aCOUMIALation are encountered fi-E-r
> AA opacity) and .where the affluent opacity its relatively constant
for at least short periods of time. At source's where the Levels of

dust acoEAMULatton are =all. (i.e., 4 2% opacity) And where effluent
opacity fluctuations Are relatively large, use ot the suggested
procedure often prodlaces erroneous results/ In these cases. the
optical surfaces should be cleaned) howyer, the quantigication of
dust accumulation can either be omitted or attempted using an
alternate approach. Vor °earwig,. reference U. the changes in the;
zero =ovensation lev,1 or the zero check response before and after
cleaning will provide a rough detimiate of the quantity of dust
depdositticl on the transceiver optics for some opacity =MS'S.

	3.	 Aumikigiry Monitor Performance Parameters  - For most opacity CENS's,
periodic chicks of a few critical operating parameters can be limrY
helpful in the identification of developing or existing Monitor
problems. The nature and type of such checks is inherently dependent
on the design and operational features 4Le the Bilecifte opacity
monitor. Examples of critical monitor performance parameters inclUde
[go operational status or the automatic gain contr'o'l circuit for MI
1M41 mohitors, (b, lamp reference voltage for Dynatron Model 1110
(71p.,,wity monitors, and (a) response to the simulated eerc o_cacity
condition provided by the Calibration teat kit (i.e., audit device}
for contraves Model 400 opacity monitOre-
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It is recommended that checks of critical monitor operating paramr
etsTs such as thoge mentioned above and those identified by the
monitor manufacturer be included in the petlxidic QA check proce-
dures, It is also recommended that checks of important MOnitr
performance parameters such as those deaCribed in Section 2.1, MIA 3
above (i.e., reference Current values and zero campenSatlOn levels)
be included in the periodic QA checks if they are not included in the
daily QA checks.

4.	 11.12ciliarnataiccerdin t,DataDisolanevices - In addition to the
auxiliary data recording devices and Control unit panel meters
'described in Section 2.1, Item 4 above, any opacity monitors are
equ4ped with AlectrOniC test meters at the transceiver location
which may ba used to assess the need COI' ►djustments or as A
reference when adjustments are made. Lt is recognized that at many
power plants. instrument technicians ignore these test meters, and
insteAd use digital voltmeters tO obtain more accurate and precise
electronic measurements than are provided by the installed meters.
checks of installed test meters may be performed by either (a) com
paring the meter responses for Air* aad span Checks of the opacity
CMS to the permanent data recorder responses, or (b) comparing the
Meter response to the responses of an external measurement deViCe

Calibrated digital voltmeter}.

It is recommended that the periodic QA prOCAdUrea include checks cif
eiL electronic data display dev.ixes (i.*. f control limit panel meters
and/or teat meters at the transceiver looatian) which are used by
station personnel to ASSOSS monitor p•rfornianCe, It is &LSO.
recommended that checks of ell auxiliary data recording devices
(e.g., strip chart recorders for OpeCity =MS'S equipped With
compatertcad data acquisition systems or data logger%) be included in
the periodic QA procedures.

S.	 purse Air System/Shutters - All opacity CEMSrs are equipped with
purge air systems that are designed to provide a flow of highly
filtered ambient air across the exposed optical sarfaces at the •
transmissametur to minimize contamination of these optical surfaces

•by perticmlate in the effluent stream. home opacity =We are also
egm4ped with shutter systems which close in the event of failure of
the purge air system, When operating properly, the shutters do not
obstruct the transmissometer light beam while the purge air system is
operating, and they close when the pufge air system proVides
ineuffieient Air flew to prOteet the optical surfaces. Typical
failures of the purge air systeM and shutter dnViCeS include: (a)
plugging Of Air filters, (WI Leaks in the purge air system supply
hots, W, failure of the air flow sena= to detect insufficient
purge air flow, (d) partial or complete closure of the ehuttare when
the purge air systaai is vorking properly, and te) failure at the
shutters to close When the purge air system is inoperative, rallure

• of the purge air system or Shutter devices may result in costly
damage to the transmissometer cwwpcnents, loss of data or a high
bias in all effluent opacity measurements due to dust accumulation on
tha eNpOSea optical surfaces.
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/t Is recommended that the periodic 94 check proceduree include a
visual .thspecticn of the purge air agates filters and suPPLY hosed/
and Checks that the shutters do not obstruct the transmisehmeter
light be during normal operation and that they close when the purge
air flow rate is inadequate.

6.	 "preventive Maintenance - Preventive or routine maintenance procedures
are typically specified by the monitor manufacturer in the operator's
manual for the monitor. That* procedures usually include replacement
of measuzeaent lamps, fault lamp bulbs, purge-air filters, and
desiccant cartridges, Monitor manaacturera typically specify either
a frevenoy for replacing expendahis materials or criteria for
determining when such components mutt he replaced. Cperational
experience with the opacity monitor may indicate other maintenance
activities that ehould be performed periodically, soh as the removal
of accmmulated material from the transmissommter flanges or sampling
ports. Other preventive or rolitime maintananoe activities are 	 -
necessary to maintain data recordingelmipment in proper working
order. In addition to the maintenalWe Fra.cticel IPGaifiad bg the
data recorder vendor, common sense requirea (a) reasonable cleaning
of data recording devices, OD) Checks and/or replacement of chart -
recorder inking supplles or printer ribboaa, and (c) replacement of
paper smppllee as necessary.

It is recommended that preventive or routine maintenance activities
for the opacity monitor either speoified by the monitor manufacturer
or developed based on operational experience be incorporated into the
periodic QA procedures. This approach will ensure that these
activities are performed at the same time other checks of monitor
operational status are performed, and will therefore minimize
additional trips to the monitoring location. To the extent that
routine maintenance activities of the data raoording equipment are
non included to the daily Q.A checks, it is recommended that the
activities also be Included in the periodic 94 procedures in order to
avoid unnecessary tOMS downtime. -

Decisions regarding the exact procedures that should be included in the
periodic QA proceduree depend on monitor3 and MOUrow!ApecifiCt favors. Mn
additiou, the appropriate frequency for performing the periodic QA pracedurse
13 coerce-specific. *Loosing an appropriate frequency requires balancing
concerns regarding data quality againat the amount ,cif time and effort required
to Perform. the dhecks. /mportant factors to consider in this decision Ere
(1} the reliability of praviams monitor operation and (2) the difficulty
assaciated with access to the mohltoring location. or example, at sources
when* anronio monitor operational prObLeme have been enccantered and. where
acc•sa to the monitoring location is easy, it may be appropriate to conduct
periodic Cia checks every two weeks, at leant initially. nn contrast, at
sources where the opacity OWE has operated reliably and where access to the
monitoring location is difficult, it may be sufficient totonduct perindIC Q70,
checks only once every three or four months.

AGCS2M001574



It no previous monitor operational experience ie available upon which to

base a decision, it is recommended that the periodic gA checks be perfOrfted on
a monthly basis daring thn iftitia/ period of the 2' plan implementation.
Periodic review of the QA data and corresponding reviaiona to the Qh Flan as
described in Section 4.4) will alliCrq for appropriate revision of the frequency
at OA checks, as well as for the inclusion of additional checks and deletion of
unnecessary prOCedUreS based 04 Actium.), 'Monitor performance.

As with the daily QA checks, it is r44 ,0mtikaded that COnCise, clearly
writtan FrOC4dureS should be de-Flapped for performing the periodic 5211. Checks to
ensure that all involved personnel perform the Ch*CXs in the same manner, and
to ansure that corrective action is initiated when Control limtts are
exceeded. pi addition, it is strongly recommended that a periodic QA log be
deV41.0Fird an4 completed for each periodic VI check tO provide a record for
assessing monitor performance. Periodic QA CheOX 10g5 COM be developed that
{a} minimise the data recording harden, b) encourage consistent data recording
practices, and (C) clearly indicate when control limits are exceeded, and thus
when corrective action is necessary. Exarapla periodic gA Check procedures and
log. uheeta fOr 541/4=1 opacity CEMS's are included in Appendix A of this

report.

2.3 CORRECTIVE ACTICH PROCEDURE$

control limits it be established for virtually all of the parameters .
include4 in either the daily QA Check prucsdures or periodic 2A Check
procedures, {Control ii eta are not necessary for parameters or measnremanta
recorded for informational purposes only.) Whenever this control limits are
exceeded f corrective action acti7ities ShouLd be initiated in order to resolve
the problem with the opacity CEMS. Corrective action may also he initiated as
a result of accuracy checks performed by source personnel or performance audits
condiactid by the control. agency. In general, carne tine action procedures and
corresponding records should provide documifltatIon of what We.' wrong with the
▪ lehat was dot to correct the problem, and performance check re5ults that
demon4trate that the problem wa4 actually resolved.

Clearly, Correct/Vs action procedures are *van =rip MOnitor- and source-
specific than ars the daily and/or periodio . QA check procedures- TO I larva
extent, the Corrective action procedures are contained in the monitor
operator's Manual within applicable sections that describe procedural for
inetru ►ent (AO etart-up, (b] Calibration, (a) -trouble-shooting, and (d)
repairsiemaintenance. (These procedures can be'incornorated into the QA plan-
simply by reference to the operat•r'e manual.) The corrective action
procedures should stress "before aad matter" measurements of appropriate -

parameters in order to provide a basis far assessment of the impact of repairs
and/or adjustments ca fault indioatons, zero mild span check responses, and
monitor calibration- LA addition, the corrective action procedures should
indicate the need for only the measurements, adjuetmentS, and repairs for those
components or mibsysterle of the Opacity CEMS necessary to return the entire
opacity. =MS to operation within the app.ilinable control limits. For example,

a memo offset develops hetw*en the contrOL unit and strip chart recorder (ii
indicated by the daily clA cheek), all that would be neoesaary is (a) recording
of the pre-adjuetmact zeta and span reyeame$, 112) adjustment of the chart
recorder calibration, (c] A !Mora tero and span drift check that alhOwled the
proper responses for the Chart recorder and agreement between the control

AGCS2M001575



unit and chazt recorder responses. In contrast, failure of as important
electronic component in the transceiver might require A compLete recaLibration
of the opacity monitor, including an of 	 clear path check (i.e., :MVP
alignment).

It ia recommended that a corrective action loth be developed and that it • e
appropriately completed on each occasion that repairs or adjustments ere made.
A corrective action log satisfies the regulatory requirement fox mainrelming
records of all CMS adiustiments andlor repairs, and also provides a very useful
basis for evaluating the effectiveness of repairs and adjustments and for
identifying chronic monitor problems. Notes recorded by the person pexforrainq

the repairs ere perhape most useful, provided that they can be understood by

the other persontal who make repeiza and adjuittents to the monitoring system.

At a minimum, it is recommended that the corrective action lag provide for
rec.ordlog of the same parameters that are Included in the daily aud periodic QA
checks both before and after adjustmatts Are completed. Examples of corrective
action logs for noveral opacity CEMS's are included in Appendix A af this
report.

2.4 ACQUPAC1 CENcKS

As Used here, accuracy Checks refer to either fa) an on-stalk performance
audit, or (•} an off-stack (or clear path) zero aidgamant and calibration
check. These accuracy checks art briefly described be/ow. 	 •

2.4.1 Performance Audits

Performance audits of an installed opacity =Ns may ha conducted by either
source personnel or the control agency to assess the operational statue of the
opacity CEMZ and the aocuracy and precision of the opacity measurements
relative to the simulated zero condition provided by the zero check dairies.
'Performance audits do not quantify the absolute accuracy of the opacity
measurements,

Performance audit procedures for many contemporary opacity .VM1's are
contained in 'Performance Audit Trace:auras fox Opacity Monitors' (IPA NC.
340/1-63/V10). Additional information and suggestions fox modifications to the
above referenced procedures are contained in "Opacity CEMS Audit 'Procedure
Quidelines,' Opacity CMS Pilot Protect Draft Report, March 19115.

In essence, virtually all oe the checks included in this referenced audit
procedure .documents should be included in either the daily or pericdio 2X
cheeks described in Sections 2.1 and 2.2 of this report,' except for the
calibration error check. In general, the calibration error chech.prOoedure
uses an audit device and a at of three calibrated neutral density filters to
eseess the precision, Iluesrlry, and accuracy of the opacity CEMS (relative to
the zero check response) at three test points over the measurement range of the
monitor. Each of the three teat filters is insetted into the Light path five
times, wad the calibration error check result for each filter is calculated in
the sage manner aa the calibration error teat results described in Performance
Specification 1, Appendix S o 43 C7R U. (Alternate procedMrea are used for
soma monitors.]
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Audit devices are commercially available for most Opacity CEMS'a. Neutral
density filters can he obtained from A nuMber of suppliers and calibrated
neutral density filters (traceable to the National Bureau. of Standards) can
114G be obtained.

It le recommended that the calibration error check portion of the
performance audit procedures he conducted et least once par year for each
installed opacity CEEdis. The calibration error check should also be performed
when there are questions regarding the accuracy or linearity o4 the opacity
data.

2.4.2 Clear Path Cal.ib:,ation hero Allonment 

For the daily and periodic OA checks and for the performance audit checks,
the accuracy of the opacity measurements is determined relative to tha
monitor's response to the aimalated MaQ chech deviCes ∎ The proasdure far
establishing the equivalency of the simulated ZIN' check device and the actual
olear-path (zero opacity) condition la referred to as 'zero alignment-' F

Performance Specification 1 (Appendix B r eU CFR 60) requires that this
procedure be performed either under clear stack conditions or prior to
installing the opacity monitor et the measurement location. SinCa BOMA amount
of resians1 opacity is usual/1r- present at the monitoring looatian	 when the
source is not operating, the mere alignment procedure is almost always
performed prior to the Initial installation 01 the monitor.

Prior to the march 30, 199J revisions to Performance SpecificatiOn If the
regulations required that the clear-path calibration/zero alignment be
performed at least once par year. The requirement gar the annual check was
deleted, sinCle the purpose of the Performance Specification is bC eteUra the
initial capability of the opacity CMHZ to provide valid data, rather than to
provide  QA quideliheca.

The frequency for performin a clear-path calibration or zero alignment
should be based on the typical rate of Change between the Bivulated zero check
response and the true zero ohetk response. Vowever, there is almost up avail-
sh1e public infomatiou regarding this factor. One plant that participated in
the Opacity CEMS Pilot Project indicated that the zero all5nalent proosdlxre es.s
performed once per year for each ot the four transmiaaommters installed at that
plant.)

It la recommended that a clear-path calibration check be perommed oace Der
year or At suple other frequency for which the are data fiupportiA4 the Choice
IA the lnterval betwae^ clear -path, ce/ibrationimer0 ali9nment Cheaka.
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3,0 ORGMTIZAT1011 OF Q W.TTTPTIES

. Th4 four eLememta of the QA plan for opacity CMS's are (1) daily DA check
prucedures, t2) veriodio QR. check procedures and ptelmttive maintenance, (3)
corrective ectiOn procedures, and (4) accuracy checks, These tour elements
include all of the activities geceesary for Us* acquiaition of quality assured
opacity monitoring data after the monitor has been properly installed and after
It has bete aucceaef415, demonstrated to comply with the require me of-
pdxfprmaree $pecification 1 (Appendix ]iL, 4C CF 601.

coAa possible artanciaffiont OE the four elements of tha QA PlAa 12 shOwn ig
Figure 1. .cither organimatinnai sub4MOS Are pcmsibla amd.may he advanLageous in
ciertein circumetancue. The orqenization shown in Figure 1 is recommended
because it is extremely simple and flexiblei The four ladments 4ga
interconnected only by (1) the schedules 5= the daily 2h ellecXE, periodic QA
checks, end accuracy checks, ttt,d (2) the Critilria far initiating (and
completing) corrective actinn. ChAn944 in the schedules for th4 periodic 2A
checks and/cr mocataCy Cheeks, and cbangeg in the acceptance' criteria ttontrol

fum tha throe, quality eastaAment activities. would not roxpAirl
reorganization of the DA-plan.
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4.0 QA. PLAN IMPLEm2NTATION AND REVISION

The development and implementation of a QA plan for an opacity CMS is tO
4dme extaeit a trial 4Ad error procedure. In must cases o the QA plan that in
initially developed Should be reviewed fiTOm time to time to determine if
additions), or more frequent activities are necessary to ensure data quality
and/or to determine if is of the 91, 11. procedures can be relaxed in order to
reduce rasoorca expenditures in these cases yore the quality of the data in

•mare than adequate. .A'majot QA management goal should he to achialtR the
desired level of data quality at the lowest real cost. Singe opacity CEMS QA
plane are inherently monitor- and source—specific, achievement of tell goal
requires that the QA plan be considered a dynamic rather than a static
dOCum..60t.

The maJoZ	 the implementation and revision of a QA. plan are Shown
in Figura 2. These steps are briefly described below-

4.1 25TABLISE TNITria, QA OBJECTIVES .
• •

Management of the 0A. plan irruplettentniall to achieve the neceeeary levet o e
data quality at the lowest cost requires that the QA objectives be clearly
defined. IA the most general tense, the quality of the data must be competible
with the intended use of the data. Two potential uses of opacity CM data at
electric utility plants are; (1) the plant perannnaL may use the data to
idetti.fy process and control system problems In order to initiate action5 that
will ma mire etfickeecy and minimiaa equipmealt •etexioritatiloc, and t2) the
control agency will rely nn the data to identify periods of excess *miStioen in
order to prioritize sOurte . inspactions and/or other follow-qp activities.
data quality required by the source will be subleot to the conditiona imposed
by particular generating units and other internal oaneiderat.tOOS of the utility
company. The data quality regairemette imposed by a plant's own internal use
of the data are considered to he no less rigorous than those imposed by the
agency's life of the data.

The use of the opacity CMS data to identify periods of excess amisgiohe
somewhat dependent an the prOXiMity of the efficient Opacity far the particular
generating unit Un.e0f tormal operating conattione to the opacity level uaed to
idantify periods of-excess *Missions. Coal-fired electric utility generating
unite are typically subject to opeCity limita In the range at 2I% to CA
opacity. Far 00St generating units, the opacity ender normal, operating
conditions is generally wall below 20% opacity (regardleas tf the applicable
itatelard), however, whin process or control system problemS are encountered,
the effluent Opacity is often much Treater than the standard (e,g., greater
then 150 percent of the standard).. In these situations, ie the overall
accuracy of the opacity monitoring data is within 4. Tip opacity, there le little
chance that periode of aCtUAL eXcess emission will be overlooked or that
periods of.operation below the.opsaity standard will he inadvertently cepor -ted
ag periods of WCOOSS WiliSAiOts:chin to monitor inacCursey.
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Using an accuracy of I- 5% opacity as the Overall abileCtiee r appropriate
individual QA objectives (i.e., control limits) can be developed. For example,
a particular generating unit might Chaoee the following control limits:

Parameter	 Contra' Limit

zero Alignment
calibration Error
[Jest Accumulation
Calibrati*ft Drift Ceeeo

or span drift)

+ 2%.opaeity
+ 3% opapity
+ 2% opacity
7F2% opacity

Assuming that an opacity CIOIS i$ operating at the maximum for each of the
content limits simultaneously (which is grossly peSSimiStie from the eeerce's
perspective}, and assuming that the associated bieSe4 aze randimly distributed
{which is optimistic from the source's perspective, since dust accumulation
results only in a positive bias), the overall probab3,e error can be caltu-
lated& For the above coetrel limits anti assumptions, the probable error mould
be on the order of 4 4.63 opacity. If the oalibrarion drift centre]. limit were
increased from + 2% opacity to + 4% opacity, then the probable error would be
increased from* 4.61 opacity to approximately + 5.7% opacity.

The above examyle anelysi is somewhat simplistic from a statistical point of
view. NeNertheleas i the example shoos (1) that overall QA obiectivea COM be 45' .
tablithed based on considerations of how 'good" the data needs to be Ar0 (2) hew
eeetgol limits that allow attainment of the overall objectives can be selected.

4-2 DTVELDP DRAZT QA PLAN

'The draft QA plan may be deVelOyed in accordance with the recommendntiofts
provided in Section 2.0. Again, monitor- and sOUroe-mpecifio factors and
previouS operational experience with the opacity CEMS are among the Meet
important factors to consider. The example QA procedures evaluated At four
generating statione for Lear Siegler, Dynatton, and Cantravai Goerz opacity
lusma's egpipped with a variety of data. recording Systems provide much back-
ground information fax the devalopment of a draft QA Plan. Rxtennive MP^
cessions of the QA plans are contained in "Tvaluetlet of opacity CEMC
Retiability and QR. Procedures," opacity MS Pilot Vroject, Draft 'Report,. April
1965.

4,3 INITIAL TRIAL IMPLEMIEWEWITCN AND DESUGGING

It iS recommended that the draft QA proeedures be iwpiemented for a short
time period in order to identify ambiguous instructions, prObleMS with data logs,
and procedures that are simply oeerly cembersoemai Come of these plebieee are
bound to occur in even the most carefully prepared QM, plea. /he trial
implementatlonidebugging period should last Far several weeks or at least until
most of the personae' who -krill perform the daily QA checks have worked through
the instructions and completed the daily lag, and at least until one periodic QA
check ham bean pcegormed.
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4.4 FINALIZE INT1AL Q& PLAN

The problems identified in the initial trial implementation/dahugging
period must be resolved. The comments of the personnel performing the checks
are probably the most Useful Source of information for revising the
instructioas and Log Sheets fer each element of the Qui. plan. It may also be
necessary to revise the pp,. objectives and/or inaiNridue/ control limits at this
point in the development hf the QA Plan,

4.5 IteLEMENT CURREN'S' QA •ILAN

After all initial revisions to the QA plan have been completed, the plan
sliould be implemented for at least Aeveral months. implementation of the QA
plan for six .months will provide sUfficient data to allow appropriate
adjustments to each of the elements of the gx plan to he made within the away
time frame.

4.6 REVIEW OF QA ESCORD$ NOD DiroRmAnciff

At the end of the first implementation periad of the initial QA plan, the
available QA documentation should be reviewed. This review should include
daily QA. chick logs, periodic QA he re3uIts, corrective action records,
Accuracy cheek tesults, And comments from the personnel who have carried out
each of these procedure. . It ie recommended that data from the daily QA checks
be conaolidatod into M4Onthly summaries or cantrdl Charts to facilitate Analysis .
of data for trench. The objeCtives of the review and analysis of data are Li)
to identify problem areas and/or recurring monitor problems that require 	 •
additiona/ attention Arid (2) to identify those parameters that are documented
to he very stable arid thus, no longer warrant checking at the initially
4,014dUled freVency. Examples of this type of anaLysis are provided in
'Evaluation of Opacity CEMC Reliability and QA Procedures,' Opacity MIS Pilot
PrOjeCt Draft Report, April 1985.

If no Chances to the QA plan appear to be neceosary o either th* review and
analysis are too superficial or the QA plan has already reached a M4X1MUM host-
effeutiveness level. IR the latter deal ) the QA 9168 ShOtild egeltiniam td he
implemented without changes.

4.7 REVISION OF THE QA PLAN

The ga plan should be revised in accordance with the results or the review
and analysis of the QA data from the implementation period. It is important
that Changan In both the 1nStructiOnS And the. QA data logs be made, even though
most of the personnel involved with the implementation Of the QA procedures
will ne, longer refer to the instructions. (The use of out-dated instructions
with revised data sheets can create many prablems When personnel changes
occur.)

AGCS2M001583



17

4.$ NOTIPY/TRAIK rairoLvEu PEASomum

Personnel respond le for the implementation of specific elements of the QA
plan mast he properly notified of Changes in the specific OA procednree. One
result of the initial period of QA implementation nay be the identification of
the need for additional training of specific individuals, If this situation
aca=3, eithOX the necessaxy training should he provided or the division of Qp i.
responsibilities should be altered to relirme the need for training.

As all involved permonnal have been notified of changes in the speoific
Qk pxocedures and attar ail training issues have been resolved, implementation
of the revised 04 plan should begirt again at Step 5, "Implement Current -QA
Plan."

The entire process should be repeated indefinitely; however, the periods
between review of the QAdnounentation may he extended duxiog subsequent
ime.lementatioe periods. Eventually, the most test-effective QA plat-I- will be
developed through iteration.

AGCS2M001584



le

5.0 ORGAN/ZATTION QV' QTR RESFONS/BILITTs$

The Implementation Of Opacity C2M3 a ptens usually inmallben mu/tipt.e
persanneL from severe/ different departments or aroups at electric utility
generatfAg stations. Therefore, the clear delineation and assignment of the
respansibilitieS for Various aspects of the QA plan to different groups and/or
individuals, as well eS Coordination among the different gimps and/or
tnilivfdUaEar t4 usually necessary.

The Management and organizatforlial structure vserl for pawner plant pereonnel
vary among •iectric utility companice, and may also vary among differant
generating stat i on soperated by the eame company. Union Labor agreements
differ greatly for different COMpanie8. The number Of people who may be
involved with an opacity monitoring program can vary dreMatitel/y among
companies and generating StatiOna. Finally, different approaches are often
taken by different companies regarding the interaOtion of corporate sonviron-;
mental representatives and station personnel. All of these reOtors must be
considered in the deVelOpeent and implementation of an opacity CEMe QA plan.

Teo be successful, an opacity CEME QA plan it be compatible with the
existing maAagement and organisational structure at the generating atatian.
The QA, plan should be deeigned to rely on the established iines of comemni-
cation and deeiSieft Making authority among the variOuS, groups and/an
indieideaas involved With the opacity monitoring program.

The opacity CMS A plat delineated in the preceding tections involveS
VariOuS activities included in the four elements of the QA plan: (1). daily QA
Checks, (2) periodic QA OheOks and preventive maintenance, (3) corrective
action, and (41 accuracy checIts. Decisions regarding the aecagnment Of WI
responSibilities should take into account the differences in the technic/AL
skills and knoultd9e required by the specigic activities associated with each
of the IA plan elements. In essence, the daily Q4 checks do not require a
detailed understanding or how the opacity CMS works; however, the other three
elements 40. Another major difference between these two groups of eLemente is
the frequeaCy with which activities are performed. Ste daily QA checks are
Obviously performed on a daily hal:11S: the other activities are perforated
relatively infrequently. eecause of these differences, some power plants may
assign responsibilities for performing daily QA checks to One grew of people
and assign the responsibilities for the other activities to a second group.
Three of the four generating stations participating in the Opacity CM "Pilot
'Project chose this option. (The fourth station assigned responsibility for all
of the QA activities to the instrument department ytrSOnnel.) Of the three
stations that divided the 2A responsibilities, two stations chose to have the
boiler operators perform the daily 17411 checks; the third atation had an
ind1vidual from the 'Results department" perform the daily QA checks. In all
cases, instrument techniciane performed the other activities included in the OA
plan.

In some cases, a large number of people cto-15 individuals) may be involved
in performing the daily OA checks. in this sitUation, the importance of clear,
ateg-by-step instructions, completion of the daily QA logs, and keeping track
of who performed the checks is increased, since verbal communication among ail
the different individuals is not likely to provide meth continuity Of operation..
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APPENDIX A.

EXAMPLE QUALITY ASSURANCE PROCEDURES

This. Appendix contains quality assurance procedures that were used by the
four sources participating in the CEMS Pilot Project. Four separate sets of
quality assurance procedures are included which address the monitoring
instrumentation provided by three major CEMS manufacturers and the source-
specific constraints encountered at each of the four participating sources.
(All company and plant names and other identifiers have been deleted.)
Additional information regarding these QA procedures may be found in
"Evaluation of Opacity CEMS Reliability and QA Procedures," CEMS Pilot Project
Report, March 1986.
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EXAMPLE A

STATIQV

CPA CITY MONITOR qtrAirry ASSURANCE PROCEDITIRM

STATION

[MATRON MOM. 1100 OFACIT/ MONITORING SYSTEMS

alEILESIJAMOCEDURES 

A proposed quality assurance program has been developed for tbe
•	 Station opacity monitoring systems. The epecific QA

procedures have been developed to be compatible with the	 Station
(1) opacity monitoring instrumentation and monitoring system cunfiguration,
(2) data recording devices, (3) effluent handling system, aniJ (4) management
and organizational structure. The proposed QA program will be field-tested
during Lmplementstioo, reviewed and evaluated periodically, and revised as
nacasaary over a oce-y.aar period. Through this process, it is expected that
QA procedures will be developed and demonstrated mtich are both adequate for
maintaining high levels of data quslity sad cost effective in terms of
necessary time and material resource expenditures.

The following elements are included in the proposed	 Station
opacity monitor q ► ality assurance program.

(1) Dyily Log, Daily Check Instructions - The Daily Log is to be
completed by the personnel responsible for checking the monit-oritg
system au a daily 1)4419. Step-by-step Daily Check Instructions are
provided for completing the Daily Lag- rha Daily Check and Daily
Log do not require extensive time to complete, nor do they require
that the person performing the procedure be intimately familiar
with the opacity moniroring instzumentatiOn. The Daily Check and
Daily Log provide for identification of monitoring problons mad
inittatloo of corrective action.

(2) Corrective Action Lc! and Instructions - The Corrective Attica
Tustructiooa And Log are used when adjuatment, repairs, and/or
other eon-routine corrective action is necessary 11151 indicated by
the Daily Chicks. The CCirrative Action procedures are to be
utilized by technical personnel experienced in resolving problems
with the monitoring aystems. The specific corrective action •
procedures are relatively extensive, but will provide adequate
documentation for future refinmeut 01 Q4 procedures And
demonstration of their effectiveness. The corrective action
procednree are utilized only on an "au necessary" basis.

(3) Periodic QA Check and Instructions - The Periodic QA check is
intended to be performed in C011junCtion with the opacity monitor
routine maintenance program performed monthly at the
Station. The Periodic QA Check procedures provide far Che6cs of
monitoring ay-gal= composents arid operating ataCuS which are
unfeasible, impractical, and unnecessary an a daily basis.
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(4) The documentation of the qA prpgrem will be reviewed periodically to
determine if modifitation to the proposed procedures are
appropriate. Such wodificetona 'ley be made as additional experience
aid data are obtained,
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STATION

DAILY CHECK INSTRUCTIONS

DYITATRON MODEL 1100 OPACITY MONITORING SYSTEMS

The following are step-by-step instructions for conducting the Daily
Check of the	 Station Unit I and Unit	 opacity monitoring
systems, Criteria are provided for determining When corrective action should
be initiated. The person conducting the Daily Check of each monitoring system
ebould complete all blanks an the Daily Log.as indicated below. (Separate
forms ara'used for the Unit #4 and #S monitoring systems.)

I. GENERAL IFORMATION

1.0  Enter name of person performing sheik, the data (month, day, year), and
the time of day (24-hour-c1ock) tbac the check it begun.

o flours Boiler Down - Zutet the number of hours the boiler was not in
ol=ci7on.717:e7,noc combusting fuel) during the preceding 24-hour
period.

o lAours Monitor Down - Enter the number of hours. the monitor did mot
provide a record of effluent opacity during the preceding 2e-hour
period. l:iescrihe monitor downtime in "Commeatam aettiOt (i.e*, Camige of
outage, time began, time ended, and any corrective action taken to return
monitor to service)•

II. FAULT LAMPS

o Examtne the fault lamps on the Control Unit. Check the appropriate box
on the Daily Log to indicate the statue at each faillt 14=1; (Che'a -YES"
if lamp is illuminated).

o If any fault lamps are illuminated, corrective action should he initiated
An anon as possible.

III. usoisPu cpmcx OATS

o Examine the strip chart to determine the zero and span responses of the
most rtcont monitor calibration. Record the =1'0 and span calibration
values on the Daily Log in units of % opacity.

o Exam/me the data logger cape to determine the zero and span response
the moat recent monitor calibration, and record these values on the Daily
Log.

o Cheek the appropriate boxes on the Daily Log to irdicate whether the zero
and spat values are outside acceptable limits.

o Check the data logger tape to determine if the proper time of day is
displayed. Reset the slaver of the data logger if necessary.
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Fattt: IF YES ANSWERS ARE INDICATED FOR. ANY OF TEE WESTON'S ON TEE
RAIL! LOC 7 CORRBCTIVE ACTION SEOUL!) B INITIATED AS SOON AS
possrsu,

IV. PI'S

o D8pCribe any problems abaarved during the performance of the Daily Check
andlor any other apparent problms whiJah may 02act monitor performance.

a ENTER THE TIKE OF OAT TEAT THE NAIL! CHECK IS COMPLETER (PART I).

AGCS2M001590



W YES
poen Zero Value exceilaccsptable limits of + Z.% opacity?
Mlles Span Valiii7exceeri6cepta a 	 its o	 cy

1. OEUERAL INFORMATION

Opacity Kooieoring System

DAILY LOC 

STATION utilT!

Hanle: Date: Time Start:
71712e Complete!           

Aokirp boiler Downl

II. FAITLT LAMPS
_----
FAULT LAMPS OF?  HO YES

Lama
Wndoo •
Air FJ,cw

 •

III. ZERO! SPAN CHECK DATA

Chart Recorder, Zero Value:
pats Loggar, Zero Value:

h011itDr

Spatz VAlue:
Span Value:

I Correct 	incorrect

Laata Lnljer Timor 	

IP TES ALIWERS ARE INDICATED FOR ANY OF THE ABO7E QUESTIONS, CORELEMVE
ACTION SHOULD BE INITIATED AS gOON AS FOSSIBLF.

Iv. CatlE4TS1
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STATION

PERIODIC QUALITX ASSURANCE CHECK IRSTRUCTIOSS
DYNATRCH °PAM/ MORITORIEG 5YSTEN

Ma following are scep-by-step insttuctions for performing the Periodic
QA Checks of the	 Station opacity monitoring systems. initially,
the Periodic pi, Checks arm co be performed once pet month. The _parson
performing the monthly checks should complete all blanks on the Periodic QA
Check Log. (A separate data form should be used far each meni.tor.) The
manUfaccurer's instructions for cleaning optical enrfaces, performing
elecrronic adjustments, anA inspecting/serviciog the purge-air gyatem should
be followed throughout the Periodic_ cult Check,

I. GENZRAL INFORMATION

0 Enter the Unit number for the MeititOr on che (A Log,

0 Etter the name al the person performing the check, the date (month,
day, year), and the- Lime of day (24-hour cluck) that the check is
begun.

L . CALILIATIONCHECK MIA

(1) Placa the -C7CLE TINE HOURS' icnob 0n the."MANUAL POSIT/OS." Rotate
the "METER DISPLAY - knob to the 'OPACITY" po5ition. Depress
-ZERO/SPAN' smirch and record the low range calibration check
responses of the panel meter chart recorder, and data logger

opacity),

(2) Record the high range calibration check responses of the panel meter,
chart recorder, and data logger (% opacity).

(3) Corrective action shou.I4 be initiated if all "zero' and "span -
responses are not wEtbin+ 2Z opatity of the proper values. A
Corrective Action Log ahpuld be acmpleted i4 ouch ariou is -
11.41SATT.

(4) Using an accurate volt meter, measure the Lamp P 60.---erence voltage from
available test points ou the back of the control unit. Record the
voltage on the QA log. If the Lamp Reference voltage is outside the
range of 6.5 + 1.0 volts, adjust the monitor sccorditg to the
marLithactliar 6r's inscruhtions and record the post-adjesrmaim 'amp
Voltage on the data sheet.

(.5) Record the minimum 6-minute average opacity indicated by the chart
recorder for the hour, preceding the QA check.

III. TRANSKESSOKETER CHBCK/SERVICX

This segment of the Periodic QA Check requires that effluent opacity
mes0wriv0412CS "'before tEnd after" both alignment adjustments and cleaning of
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optical windows ha obtained in order to asseom the impact of these
activiries. These measurements may be obtained by two methods: (1) have an
assiicant record real - time data if ton-way coeMtunication between the control
onir sad monitoring location is available, ot (2) sycbtanize watch and chart
recorder, and note the exact time each action is PerforSed ta facilitate

recovery of opacity measurements from the chart recorder after the venous

activities are completed.

(1) A. gnm	 Cbec - Determine the optical alignment status of the

transceiver and reflector componenta by looking through the alignment
eight on the transceiver and observing -whether the image is within
the circular target (acceptable), or outside the circular target
(unacceptable), Indicate the poaitiot of the light be on the
diagram, and check the appropriate box tor alignment status on the QA
Log.'

If the optical alignment is unacceptable, hots the effluent opacity,
and then realign the opacity monitoring system in accordance -with the
manufacturer's instructions. itecord the effluent opacity after
realignment is completed. If a Shift in the b,-aline opacity occurs
after realignment, note the magnitude of the change which was
obeer?ed in 'Tart V C.OMMENTS."

. (2) RefleCtor Window Check - Record the exact time (or effluent opacity)
prior to cleaning the reflector optics. Remove the protective window
(slide) from the reflect= and clean the glaze according to the
manufacturer's instructions. Replace the reflector protective
viindev. Record the exact time, and wait AC least two full
integration periods before performing the next step, (or record
directly the effluent opacity).

(3) Tranaceivte mivaTLgdmplaiskest - Record the exact time (or
effluent opacity) prior tu cleaning the transceiver optics. Remove
the protective window Calide) !rum the transceiver and r.1 anthe
glass according to the manufacturer's inatructiona. Replace the
transceiver protective window and record the exact time, for record
the effluent opacity).

(4) Purge Air Service - Inspect and service, as mece%aary, the purge-air
blowers, viz- filters, and shutter mechaniam as per the manufatturet r e
instructiana. Note any currecrive action taken on the QA tog, .

IV. FINAL MEASUREKLITS

(1) If necessary, esamine the data record to obtain the average opacity
values corresponding to the times recorded on the data sheet (i-a-1
before and after aLignmeat a4juatmente, before and after cleaning of
the reflector window, and before and after cleaning of the
transceiver laullow). Record all data on the QA. Log.

(2) Record the minimum 6-minuce average effluent opacity value durtng the
hour period following completion of .11.1 adjustments. repairs, and
service for the monitor.

AGCS2M001593



(3) Note periods of alignment exklia6tment and window cleaning *a the
permanent data record to tnenra that.these periods wi,11 not.be later
stiscaken for exneas emissions. Reset alarms ff actvated during CIA
checks. Rorie that the - periodic QA check was ptrformed is the "pare V
ComMENTS" sectl.oh of the Daily Log.

V COMMENTS

All observations regardiag monicor performatte should bu detAilmi and
axpleinsd.

EMMA ME OF 1AY PERIODIC QA CHECK IS OOMPLETED (Pal' 1).
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I. GENERAL INFORMATION

Name:

I. CALIBRATION CRECX DATA

Opacity Monitoring System

rwoup Q4RECK 

STATION 

nate: 	 rims 3t art: 	
Time Complite: 	 

Lamp Raf arence Voltage: AdjusCEd Lamp Reference Voltage:      

MinJmum -miu. opacity value (hoer preceding QA cbieck)t

III. TRANSMISSOMET).R CEECIUSERVICE

1. Alignment Status (Nutt poeicion of ileit beam an diagram)

7717---1 Sae instructions. If
a11gnmenr is lint acceptable

2.
After reflector clesilp.g. 

3. Before transceiver niteui
Ater trtameller cleaning

IV. FINAL MASITIEHENTS

MiTOMul	 opacity vale* (bout following QA Check):

V. C OMMENT S:
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STATION

CORRECTIVE ACTION INSTRUCTIONS
DYNATEON OPACITY MONITORING SYSTEM

The following  are step—by—step instructions for completing the Corrective
Action Log when adjustments and/or repairs of either the Unit A crlIolt
opacity monitoring systems are necessary. The person performing the corrective
action shou4 complete all blanks on the Corrective Action Lag mil indicated

• below.

I. GENERAL INFORMATION

o Enter the Unit number corresponding tc the monitor for which repairs or
adjustments are performed.

o Enter the name of person performing repairs or adjustments, the date
(month. day, year), and the time of day (24—hour clock) that tha corrective
action is initiated.

IT. FAULT LAMPS

o Enter ON or 'OFF' ter each fault lamp on the Log.

O Monitor calibration and completion of Part III of the lag are not reluired
if an Air Plow probl em initiates the Corrective Action. However, if the
NINDaa," or 'LAMP" fault lamps are illuminated, data listed below must be
obtained prior to adjusting the monitor.

o I.f "LOP" is Illuminated, (I) measure and. record the lamp reference
voTtsge,-(2) adjoet reference voltage to manufacturer's specifications, and
(3) record the post—adjustment reference voltage.

D If "VINDCW" le illuminated. (1) record the effluent opacity indicated 1,7
the data recorder, (2) clean transceiver and reflector window, end (3)
record the affluent opacity iodinated by the data recorder.

o Record the time when' the fault is corrected. 'Describe all corrective
action taken is the "Part /7 CORNETTS._

It/. CALIBRATIO6 DATAtADJUSTAZYTS

(1) Plaza the "CYCLE TIME 11OURS" knob On the "MANUA INDSMtION-" Rotate the
'METER. DISPLAY' knob to the "OPACITY' position. Depress "ZERO/SPAN'
switch and record the law range calihratiot check reeponaes of the
panel meter, chart recorder. and data logger (1 opacity).

(2) Record the high range calibration check responses of the panel meter,
chart recorder, and data logger (X oPatity)-

(3) Adjustment of the monitoring system is necessary when the low range
check responses of the panel meter, chart recorder br dac* logger
exceed t 21 opacity from the correct low range check value. (Correct
value of the low range cheek should be labeled on the front cover of
the control unit.)
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If no edjustmett is made, enter "M" on Iine 3 of the Corrective
Action Log. and proceed to step (4).

Describe all adjustments andlor corrective action in "Part /V
CQHMENTS. - After all adjustments are completed, repeat step (1)
above, and record the poor-adjustment low range responses on Tice 3
of Log.

(4) Adjustment of the monitor 1.4 necessary if the high range responses of
either the panel meter, chart recorder, or data logger exceed + 2Z
opacity from the correct value_ (Correct va/ue of the high range
cheek should be labeled ou front of control unit.)

If no adjustmeem is made, enter 11A7 on line 4 of the tog. Describe
all adjustment* andior corrective action in "Part IV COMMENTS. -
After all adjustments are completed, repeat sttps (1) and (2) above,
and record post-adjustment span reapana4 on line 4 of Iog.

IV. COKMENT5

All repairs ardlor adjuatments performed 42 a tenit of the above
procedures should be described. Sufficient explanation should be
provided to determine ebat waa done and 'what effect it bad on monitor
performance.

In addition, any preventive or eon-routine matntenunca performed 0a
the minuitor should be detailed in this section.

ENTER TIRE or /al' ALL CORRECTIVE AcTuN IS COMPUTEn. (Part I)
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Opacity Monitoring System

CORRECTIVE ACTION LOG

$TATION	 UNIT:

T. GENIAL INFORMATION    

Name: Date .: Time Start:
Tjme ComplUtet                     

II. SnTEM/KONITOL FAULTS          

FAULT LADS
LAMP
WINDOW
AIR FLOW

"IMF - ON	 Lamp VoItagt beforee_ore adjustment:	 Alter adjuacmant: 	
"WINDOW" ON Recorded ONicit7 — before cleamiag: 	  alter cleaningT	

/Ira CAZI.13RATION DATA/AZJUSTMENT

—

% Opacity
ChJat Rg.torder

J
D'It. 2i. 121ger Panel meter	 i

VELILow Ra.La Rug.onse
MEORiAl Range Re5PannE
BRIM tinted Law Ran'e RetpOTAlt •	 •

(4) Ad)tusied High Ran e Rem arcs&

17. CCMKENTS
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EXAMPLIt B

STATION

VtATION

DAILY CHECK DISTRUCTIONS

LSI OPACitY MO,U7DRIZIG TYSTEA4

* Ri141 Transmissqmeters
* $22 gmisaion MaoItor Combiner and Chart Recorder
* DP-30 Data inggar and Printer

The following are step-by-step instructions for conducting the
Dada, Check of the 	 Station Unit 91 and Unit 4:02 opacity monitor-
ling 'systems. Criteria are provided for determining when corrective
action should b initiated. The pare= conducting the Daily Check of
each monitoring system should- complete all blanks ors the Daily Log as

indicated below. (Separate forms are used for the toic n and #2
monitoring systems.)

I. CENERAL INFORMATION

* F.nter name of PerEon perfurinin cbeck , Chg dare (minnhT day,
year), the time of day (24F-bour clock) that the check is begun,
and the total ballet- 0.0.5 time for tha previous 2 4 hours.

II. CClinNER DATA

* Examine the fault laMps 02 the Combinez. Check the appropriars
hum on the Daily S.og to indicate the status of each fault lamp
(check 'YES" if lamp is 111.umillated).

* Rotate the Measurement switch co the "COMP" position, Rotate
the Analyzer twitch to position (1) and record the zero compen-
sat i on level far Monitor A. The panel maces readout is in limits
of optical density' (0), Rotate the AnalyZer switch to position
(2) and record the zero compensation level for mOniter $.
Return the ANALYZER switch to the "EXIT' position and return the
hessarem3ent SWiCC11 to the "3431 CFACITY' position.

* Examine the strip chart to determine the zero and span tecIpOttfieS
• of the most recent momitor calibration. Record the Zero acd

span calibration valuss on the Daily Log in units Qt Z
The zero and span calibration COMt3 In every 4 hours.

II/. D2-30 EOURLY REV.ORT DATA

* Record cm the Daily Log the zero and span values displayed eau

the most recent Hourly $feport-

* Check the appropriate box on the Daily Log to indicata whether
the zero and span values are outside accepcabIe limits-

* Circle cm al Daily Log the Reason Code andfor Flags which ap-
pear on the most recent Eourly Report.
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* Check the appropriate box on the Daily Log to indicate whether
th 'kr or "R' Plage art present.

* Check the appropriate box on the Deily log to indicate whether
014 listed error mileages are shown en the Eocrly Report.

NOTE: IT YES ANSWMS An INDICATED FOR ANY CY T WESTIONS ON
THE DAILY LOG, A JOE REquIsinow BUST DE INITIATED.

callarrs

* If a Z.R. is required, eater J.R.. number In space provided.*

* Describe any problems observed during the performance Of the
Daily Check andler any other appareat problems which aay affect
monitor performance.

* Enter the TIME OF DAY that the Daily Chock is completed.

Om means 'job requisition')
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Opacity honicorin- System

DAILY LoG 

8TATLON	 UNIT:

1. GENERAL INFORHATION

Date.	 -	 83 Time Start.;           

T=AL BOILER 0.0,S, TLME (PRRVIOUS 24 HOURS):

II. COMBINER DATA

	

FAULT Lain OU?	 NO

	

.	 .	 .

i	 Filter _
Shutter

-----g4k

YES

Windows
Over Range	 •

Zero ComPensaci 6m Level: Monitor A COI? (a):	 ftiniror N mak (01:)1

Chart Recorder, Zero

ZZI. DP-30 aoUtlY RZFORI DATA

Zero Callbretipn:   

Span Valyet         

Span Calibration:         

RO	 IZS
Does zero value exceed acceptable l imits of + 2..51 OpaniEy?
DPC.5 span value exceed aetaptahle limits (67.5% to 72..SZ opacir7)?

Reaeon C4de/Flau (Circle chose present on hourly reporc)

IT#	 1	 A  

I NO I TES] .

NO	 YES

Is the '4- or "X" .4N. present?

Error Beeemgee ca Eourly Report .?

L. AID REFERENCE FA,ULT
2. DIGITAL/ANAUC pn7 FER4NTIAL. ALARM
3. An T/ME OUT

TP us AnwERs ARE INDICATED FOR ABY OF TEE ABOVE QUESTIONS, A JOB
maul:Tim SliatiLD BE IN/TIATED

TV. COMMESTS J.L. No. 	 146 imItiated

TIME COMPLETED:

Route: Oioaratttg Eogiueer
File 4/13/26(d)

SP-/92
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?age 1 of B

JOB INS1RUC7IoN BREAK-DOWN (zAo2..)

Job	 Periodic QA Check	 1-13-5.1

Prepared by 	  Dare 1107.9____Joh Class.	 Tech.  

flee following are step-by-step instructions for performing the
Periodic QA checks of the	 Station opacity monitoring mystams..
The Periodic OA checks are to be performed ac Ieasr once per month.
The person performing the monthly checks should complete the Periodic
qA Check Log. A Separate data form shotild be uatd for each monitor.)

1.	 General Information

* Enter the trait number (1 or 2) and the monitor indentilier
or B)..

*	 Enter the name of the person performing the cheCk., the data
(month. day, year). and the time or day (24-hour clock) that
the check is begun.

II. Calibration Check Data

. (I) Enter FA/TD commands at the DP-30 printer to initiate display
of instantaneous ana/og and digital computer values at one-

- minute intervals for the monitor being elmlusted.

Example: Control is gained by pressing the CIL and I keys
4immiltaneously. The DP-30 system response and the operator
response should be at 101Im4tt:

Response...vatem Enter System Respntse-.....r	 , EnCer

DP -30 lit O REQ

snrAcx in? 1	 (cc 2) 1 (or 2) Return

471 (or 2) P A PA Return

?I1	 or 2) P D PD Return

2/1	 or 2) Return

(2) Rotate the Analyser switch on the combiner to the position
corresponding to the monitor being evaluated. Pozitipa 1
corresponds to ch n A monitor and IN:titian. 2 corresponds to
the 3 monitor. Rotate the measurement switch co the "Ur"
position and record the reference current Valls' (Ma) on cbe
Log. Retnwn the Analyzer switch to the -uir- position and
the aessurement switch to the "302 OpaciW Po$10onn-
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1-13-5.1	 Page 2	 d

(3) Svirch Om monitor (duct) not being tvaluted out-of-service
at the Combiner and Initiate a manual zero calibration.
Record the zero ealibratiao resootaes of the pane/ meter and
strip chart recorder. Record the analog system zero calibra-
tion response from the 11P-30 printout (see sample DP-30 prin-
tout sheet attached).

(4) totate the Analyzer switch to the position curreeponding to
the monitor being Evaluated, Rotate the Measurement evitcli
tO the "CON?' position and record tA.a 2eto cOMpans4C3,012 value
indicated by the panel meter. Return the Analyzer switch to
the 'EXIT position and the haasuremenc switch to the "IOU%
Opacity" position.

(5) Initiate a span calibration check and record the panel. meter
and strip chart responses on the Log. Record the analog sys-
tem span response from the DP-30 printout.

(h) Record the minimum 6-minute average opacity indicated by the
chart recorder au DP-36 printout for the 1222:2E1sElIEL this
Check.

(7) Switch the out-of-service monitor (duct) back to operate,

(d) Repeat steps 2 through 7 for the monitor (duct) which vas
previously taken C.C.S. 2e etre to use a separate form.

49) Retort the combiner unit back to normal operation, that is... .

* 'Operate" light illuminated

* Beastrement switch in the "302 Opacity" position

E AnalYzer switch it the "Exit' position,

(10) Raiaaue the PA/PD command to atop tha DP-36 printout.

Example: Control is gained 137 greasing CIL end I keys
almnitsseously. The DP-36 ayitem response and the operator
response shrtld ba $e follows:

'	 PP5111La3rule_ Enter System Responta Enter

DP.-.39 REQ

ma. ID? 1 (or 2) 1 (or 2 ) Return

?II	 (or 2) P j PA Return

7/1 (or 2) V D VD Return

//1 (or 2) E D PA Return,

411 or 2)	 Return
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.1.1.B. 1-13-5,1 	 -	 •	 Page 3 of tl

Iransmissometer Check/Service

All the tire spent performing this procedure on each instrument
is counted as out-of-service hours. It is very important that
this job be done as quickly and as thoroughly a4 possible AO the
system remains as cantinuclua and troubZe free as possible.	 -

(I) In the Control Room;

Before starting to work on any monitor, crateceiver ) and/or re-
flector, log that particular monitor nut-of-service with the "QS"
commands. It is suggested that both monitors be taken O.O.S.
befora preceeding out Lc the field le order to save time.

Example: Control is gained by pressing the CTI. and I keys
simultaneously. The DP-30 systemhresponse and the operator
response should be se follows;

PTam!!!22T5 Enter System Response Enter

DP-39 REq

STACK ID? I	 (or 2) .1	 (or 2) Return

7/1 (or 2) 0 S OS Return

INSTRUMENT? N 0 N A MONA Return

//1	 (or 2) •	 0 S CS $q4-1274

INSTRUNEVT? MONK 'NCNB Rerurn

7/1 (or 2) Return

NOTE: Zoth field monitors cannot be taken Q.C.S. an the same in-
struction line, that is, 7H0NA and NONE- is not a valid entry and
ovals realar in the computer issuing the lustruction 4.210 WIRT".

(2) AC the Retlector:

A. Remove, empty, and wipe clean with a rag, the pre-cleaner
collector.

E. Remove. empty, and wipe clean with a rag, the pre-filter
colleocnr.

C. PAInewe and inapect tht filter element anal teplace it with
a new or clean me.

NOTE; These filter siemens CAA. be cleaned acid several
ti-men before a mew one in needmd by foIlnwing the in-
structions on the blower housing.
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1-13-5.1 Page 4 of 8

D. Altar .leaning. Inspect the filter by dropping a light
down inside the element. If any ruptures or pin hales
arm observed, discard and uat a new element.

E. Replace the filter dement and the pre-filter collect=

Y. Hefcre replacing the pre-cleaner collector, plate your
band over the Lntske to ccmpletely obetruor air flow.

* Check to eee that the shutter falls,

* Check that the "shutter' and "Inter" alarms q ctur,
. On the combiner panel in the Contra Room, for that

particular duct by positioning the analyzer uwitch.

G. Replace the pre-cleaning collector.

U. Restore the shutter to the open pouiEldo by de-ever,zing
the blower motor and then re-energizing it again.

NOTE: If shutter fails to open after the above prac.4 -
duze, the shutter solenoid or T.D. relay may be faulty.
RAplate the defective part and try the above procedure
again.

I. Mospect all air hoses for mechanical integrity. Test all
hose clamps for tightness.

J. Clean the reflector lens completely by removing the itia
plate and wiping with the clean, dry, lint free cloth
atoted ihuide the cylinder located in the reflector
mAIJInting flange.

K. If any zoisture, ai 11 beads', are present within the re-
flector (between glass comer and reflector) then the des -
sicamt cartridge should be changed,

MITE: Be sure the reflector module is replaced in the
exact 3-halt position found, when changing dessicaot.'

L. Inspect the duct mounting flange for any accumulation of
dust. Rod out any accumulation with' .re brush rods.

M. Close up the reflector unit.

E. Perform an.. ali5nment check at the reflector by determin-
ing $1 the light beam is within the circular target of
the viewing port. tuditat.e rhn position of the image

the circular target o the diaEram and he tins
appropriate box for alignment SCAMS cin the 4114 L41-

(3) i t the Tvoisceiver:

A. Repeat Steps 2-A through 2-I.

AGCS2M001605
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B. Clean the projection lets and the zero mirror face with
the clean, dry, lint free lens cloth by positioning the
mode switch from "Operate" to "Zero - .

C. Return the mode snitch back to "Operate" position. Be
sure the zero mirror returns to the rest (down) position,

Do not change mode switch from -Operate - again until zero
mirror cam names to rest.

D. If any moisture, small bead, are present on the inside of
the projection lens, the dessicant cartridge should be
changed.

E. Inspect the duct mounting flange for any dust
accunulation. Rod out any dust with wire brush rods..

P. Close up the transceiver unit.

G. Check the ACC LED (Automatic iin Control light emitting
dinde) on the tight hand aide of the transceiver, and
record whether it is "Oh" or "OFF".

If the AGC is not on, repairs to the monitoring system
must he completed before continuing.

H. Perorm an alignment check by removing the plastic cover
from the mode switch au the transceiver and turn the
awitth to the "ALIO" position. hetermine the optical
alignment statue of the transceiver: and recroreflector by
looking through the -bull's eye" and observing whether
the image is -within the circular target {acceptable}, or
outside the circular target (unacceptable). Indicaca the
position of the light beam on the diagram, and check the
appropriate box for alignment statue on the OA Leg.

Return the transceiver to the "OPER - position-

* If the optical alignment it unacceptable, realign the
Opacity monitoring system in ectordance with the
taammfactuter's instructions.' If a shift lu the base-
line opacity accure after realignment, note the mag-
nitude of the chance which VAS observed in -Fart V
Commente.

1. Repeat the above /netructions for the other field monitor
starting at step number 2.

(4) In the Cantrell loom:

A. At the combiner unit make a manual "zero" calibration
(1 minute) and e manual - span' calibration (1 minute),

S. issue the "IS" command to stop the Dp-30 prinzout.
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J.I.B. 1-13-5.1 Page b of 8

Examplet Control is gained by pregeing CTL and I keys

simultaneously. the DP-3C system response and the opera-
tor response should be as follows:

System Rasoon.se	 Enter Systeml,asPoe 

I/O REQ.

sT_ACK. ID?

?I1 (or 2)

InaTRUhENT7

211 . (or 2)

INStRUEENT?

7/1 (or 2)

C. Using the "AC". command tne in the follouing comment fur
the particular etecic,:,

"QA" MAINTENANCE FOLWW-tP"

Example:

System Response

-COMhENT Is -

?/1 Or 2)

Enter

A C

Type ID
the ab0N-e
COMMeePt

Return

System Regrotse

sysrem
print DUE
COMment
entered

Enter

Return

Return

IV, Pioal Measurements

(I) Upon completion of all the AbOVt steps, record the minimum lb-
minute average effluent opacity value during the haul
followiug completiqn of all adjustments, repairs, and SetViCC
for.the

Record the final zero compeusanion value for SUall. Tocniteir US-
ing the procedure detailed in Part 11 5Cep (4 ) above.

-Write a J,A, for arty problems that Lannot be immedlatalY
correutexi• Write comments an the q1 L.14 ab012: the nacti of
the ptoblems.

Uric* down the time ou the qult Log whet' this procedure
virmpl,eted.

Enter

h O N 	 —PLONB

1 (or 2)	 I (or 2) Return

Return

Return

Return

Return

See step
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Ufereace Current (ma) 	 __
Zorn Value  A. o

	L__JsF9 c.ammensation (Ca 	
S  an value	 otaoit ) 
Nimimmq	 average opacity

	

value for preneding_hour 

Panel Meter	 Chart
Recorder •

/1/1111/1

WM fir

DP-6N •
(Ansicle

/10141ii

MUM/
•

111111121111/1

J.I.B. 1-13-5.1	 Page 7 of .1J

Opacity McluiDring EyfiCela

PERIODIC OA CHECK

STATION

UNIT
Name 

MONITOR   
Date;	 83 Tine Start!

II, CALIZRATION CHI= DATA

III. TileNSMISSOKEIER CEECIUSERVICE .

1.176AL17i7	 .See instructions, it A5C is not

2. Alignment Status Mate positioe of Light Beam on Di2gram)

Transceiver Xesroretleccor

Aligtelent Acceptable
Transceiver 
kecroranectot

	 ------,
TES	 NO' .(Sea Instructions If allgument-

is not acceptable.)

IV. FINAL MASTAMENTS

1. Minimum 6-min, .average effluent opacity during hour:
2. Final Zero Compensation value (parse' Meter, CD): 

	gmagaam. 

V. coMMENTS:

Time Completed:

Route; Overaring 4a0neet -
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Paue n of n

SAMPLE DP-30 PRINTOUT - PAipp

COkhAND WI, PERIODIC CRECX

Amalog STEVMM Stsponse Zaro or
an (% Opacity)

STACK 9. 1

ADRS, 02/0	 3,58	 L3 VOLTS
PINS, 0211
ALAS. 02/2	

3.1 .02 voliT). .5 97 VOLTS

Aras, 02/3	 0.95 VOLTS
ARS. 02/4	 1.01 VOLTS
ADM. 2/7	 1.0p VOLTS
STACK # 1
ADP.S, 00	 0100010000000000
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JOB INSTRUCTIOV BREAK-DOWN

Page 1 of 3

Job  CORUCTIVE ACTION Loa INSTUOTIONS 	I*13-5.3

Lear-Sle ler RH41 °petit •10m/toxin Svatem

Prepared by	 .	 Date	 . Job Class.-------

The following art step-by-step taatructiOtS for completing the
CORRECTIVE AOT/ON 1,01 !Men adjustments andlor repairs of either the
Unit #1 or Unit #Z opacity monitoring Byst40 are PeoeasarY. The Per"'
sous performing the corrective action should complete all blsaks on	 •
the CORRECTIVE ACTION LOG as indicated below.

I. GENERAL INFORMATION

*Enter the date, plant and unit number corresponding to the moni-
toring system for which repairs or adjustmeruca are Performolit and
the number of the job requisition that initiated the corrective

*Enter the name elf the technician performing the repair or ad,.
juatment and the time started.

II. DESCREBE SYSTEM PROBLEM

Describe the system problem in as much dotal./ as uecES1aL7 to
tLeaTly StatS the as found condition, irlaTtude meter readings,
fats Lt lamps, eali.hration data, att. Use the reverse side of the
CORRECTIVt ACTION. if necessary. Refat to the DAILY Z.  etinh in-
itiated corrective Acaon.

III, DUCRLRE ALL CORRECTIVE ACTION TAKEN

Describe all the corrective action taken, in *4 much detail -OA
mexesaary La tleaTly state the repairs ur adjustmentsor other
ettions taken. Reference and attach all at sheets, DP-3Q hamd-
copy, calculations, eto. which resulted from this corrective
action.

ZY. LECORD TIKE AND DATE CORRECTIVE ACTION SFAS OWLET=

Record the time and date when the corrective action Waa EOM -.

plated, i.e. when the 'system Is again oonsidered oneratIonaI.

V. THE NENT DP-30 HOURLY REPORT DATA

Nand carry the CORRECTIVE AtTIO1 1.00 tc the UCO respoAsibie for
the affected generating unit. Nottey the UCO that the opacity
monitoring system is again uparaciecal and that it wilt be -nieces-
*airy for the UCO to obtain certain information from that unit's .
BETT hourly opacity report generated by the DP - 30 terminal. Pero
form the following:
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1.1.3=3.3	 Rage 2 of

. *011 the CDKRECTIVB ACTION LIDO, record the zero and apeu ta li.
bratiou values printed cu the next Hourly Report.

*Check. the appropriate box on the CORRECTIVE ACTION LOC to
idelleate whether the zeto and _span values are outside. etaept-
abte limits.

*Oa the CORRECTIVE ACTION IOC, circle the Ittaum Code almifor
Flags which appear oa the peat Hourly Report.

*Check the appropriate box on the CCIRRtCTIVE ACTION LOC to
iAdicate whether the "N" or "R .' Flags are pre-sent.

*Cheek the appropriate box on the CORRECTIVE ACTION LOG to
indicate whether the Listed error messages are ahown on the
Hourly Report,

NOM IP YES ANSWERS ARE INC1ATED 7CE ANT OF *ME (plum/Ts,
A JOE H2qUisTTION MST BE INITIATED.

VI. COMMENTS

*If a J.R. is required, enter the J.R. number In space provided.,

*DFC0 to route completed CORRICTIVE ACTION LOG as indicated at the
bottom of tha LUG.
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Opacity Monitoring System

CO RREC7TVt ACT ION LOG

I.	 GENERAL INFORmAT/ON
Este
Plant
Unit Fa,
J.R. No. 	
Technician 	
Time Corrective Action StartEd
	

Hrs.

II. DESCRIBE sisTE71 PROBLEM

III. DESCRIBE ALL CORRECTIVE ACTION TAKEN

. IV. RECORD TLME AND DATE CORRECTIVE ACTION VAS COMP/ETV -0

• Time.	 HR.S.
Date

V. TEE NEXT DP-30 EMELT REPORT DATA

Zero C-9-1,ibration: - Span Calibration!   

Does SETO values exceed  seca.mca a initp G	 .	 OpaCiy_ 

on Snan value exceed sac*p tables Iltics (67.51 to 72,51apacit

Amason Cole/EIaga (circle 011ie present as hourly vapor -0

*	 D	 R	 A

YES 
Is the -M- 9r R flag arusant2

_
Error Messa;es on Hourly 'Wort? NO	 YES

1- A I RE7ERENC -	PAIL':

MR2 t DIGITAL/ANALQO pupgRunAL ALARM_
• A D	 IME our •

IF TES AVSWERS AKE ibmiCATED FOR ART OPT A/30VE quEulok,, A JOB
REQUISITION SHOULD BE INITIATED

VI. CUMMENTs: J.R. No.	 was initiated

ROUTE: Originsl to Operating Engr.
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EXAMPLE C

	  STATXON

OPACITY MONITOR QDALIT7 ASSURANCE PROCEDVA2S

COMPANY,	 STATION

LSE RM4I OPACITY MOYITCRING sizsimm

OV-ERVIW or wi FRAItEDURES

A proposed quality assurance program has been developed for the
- Coi	 Station opacity monitoring system. The

specific qA procedures have been developed to be compatible with the
Station (I) 'opacity monitoring instrumentation and monitoring system
configuration, (0) data recording device, (3) effluent handling system, and (4)
management and organizational structure- The proposed QA Program 'will be
field-tested during implementation, reviewed and evaluated periodically, and
reviead as necessary over a one-year period. Through this proonsS, it is
expected that QA procedures will be develapeA and demonstrated which are both
adequate for maintaining high levela of data quality and cost effective in
tarts of necessary time and material resource expenditures.

The following elements are included in the proposed
monitor quality assurance program.

Station opacity

(1) 1�3-1,1.Inetrections - The Daily Log is to be completed
by 'Operations personnel in the boiler . control  room. Step-hY-staP
Daily Check Distractions are provided for completing the Daily Log.
The Daily Check acrd Daily Log tic not require txtunaive rim' to
complete, no do they require that :he person performing the procedure
be intimately familiar with the opacity monitoring instrumentation.
The Daily Check and Daily Log provide for identification of monitoring
problems and initiation of corrective action.

(2) Corrective Action to and Instrucrians The Corrective Action
Instructions and Log are used when adjustment, repairs, and/or other
non-routine corrective action is necessary as indicated by the Daily
Checks. The Corrective Action procedures are to be utilized by
technical personnel experienced in resolving problems with the '
monitoring mysteme. The apecific corrective action procedures are
relatively extensive, 'hut will provide adequate 6ocomentation far
future refinement of QA procedures and domonatrarion of their
effectiveness. The corrective action. procedures are utilized only on
an 'as necessary' basis.

(5) 'Periodic A. Check end  Instructions - The Periodic CIA check is intended
to be performed in conjuugtion MIth the olnicit7 IncludLr routine
preventive Igatint.ninCe program performed the times per year at the

Station. The Periodic QA Cheek procedures provide for checks of
monitoring system components and operating statun which are
unfaasThIa, impractical, and unnecessary an s daily basis.
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(4) Tilt decuftentation of the oqk program will be reviewed periodically to
determiem if modification to the proposed procedures are
apvzopriate. Such modifications may be made as additional experience
and data are obtained.

(5) An attempt will be made to develop a practical method for c=ducring
as =Alai clear--path check of the '	 Station opacity monitoring
eyatem. If successful, thia aiethod will be utilized in conjunction
with a performance audit Of each monitor to be conducted by station
personnel during the project and a performance audit to be conducted
at the end of the one-year Atudy by ale Pilot Projeat Staff.
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CO.,	 STATION

CORRECTIVE ACTION INSTRUCTIONS
LSI OPACITY MONITORING SYSTEM

The 20110-wing are step-by-atep instructions for completing the Corrective
Action T.1 vilen adJustmeots andior repairs of the opacity monitoring system
are neneasary. The parson performing the corrective action 'should nolaplete
all blanks on the Corrective Aftrion Log ae liditated below.

I. GENZRAL INFOMIATImi

O Enter the name of person perfoTmng repairs or adjustments, the data
(month, day, year) , and the time of day (24-hour cluck) that the
corrective action is initiated.

II, SISTSX/MOTITOg FAULTS

O Lis ter "or or -OFF" for each fault lamp on the Log.

o MnIncir calibration and completion of Part III of the Log in not required
if "FILTER' or -SHUTTER" problems initiate the corrective Afttiall.
However, if the 'RIM,' "W/COW," or "OVER RANCE' fault lamps Are
illuminated, tht Control unit data listed in Parr III must be obtained
prior to adjuscmen: of the monitor.	 -

O Record the time when the fault is corrected. Dancribt all coTractiva
action taken iu the -Part IV STS"-

III. OGNTRIEL UNIT

(1) Rotate the Measurement awitch to -REV position and racord the pane1
meter ma reading (0 - 30 icale).

If the "REF" is not within acceptable range (,green Land of panel meter:
17.S 22.2 ma), make necessary edliumments, and 'miter post-adjustment
"Ur MA reading- on the Log, (11 no adjustment is required, enter

-(2) Rocate the Neaaurameat switch to the -100% OPACITY' Position. Depress
the "OPERATE/CAL - twitch and record the mcvALoriag Ayettm zero heck
reaponees indicated by both the panel meter and the data recorder
(% opacity).

(a) Rotate the Keasurement switch to the "comp"' position, and record the
zero compensation level displayed by the panel meter in units of optical
density (011).
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o Check the appropriate homes oft the Daily lag to indicate whether the
zero and span values are outside acceptable lirat.a.

Note: IT To ANVERS ARE INDICATED FOR ANY OF TEE 4QESTIONS C THLE DAILY
LoC, COLLECTIVE ACTION SHOULD BE INITIATED AS SOON AS POSSIBLE.

V. COMMENTS

a Describe any probl®s "observed daring the performance of the-Daily Check
andlor any other apparent prohlema which may afEa ,ot monitor perform4nce.

a ENTER THE TIME OF BAT MAT TM DAILY CHECK IS CQ1P/ITED. (Part I)
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°VACS- Ty MOnitoring Systdm

DAIL.T LOG 

STATION

Date:

I. GENERAL INFORMATION

	 Time StarE;
Time °magnet*:

Huorg Boiler Dowd: Hours Motitor Down:     

II. FAULT LAMPS

FAULT LAMPS OP
-

I NO YES
Filter 1
Shutter __
Ref
Yindows
Over Range ' ..•_ .- I

PANZIL HEKR DATA

"Ur value (m4):
Zrao Commonsation

Da es 'REF' ;LIE eased $ccepteh ‘27.Tvicie	 1	 *	 jii.E1 Yi
Dots - ZERO Caw - focceellptatilf inks (+ .018 on)?

w

IV. STRIP CHART DATA

	

Zero Oalibratiou (% opacity):	
Spall Oa1ib2aLion (% opacity):

NO I YES
!Does zeta value ax6eed'aMeiptable'limics oft 2.07. opacity-;
oes spas	 ue exceen accept*•e
	

ts
	 opac ty

rF YES ANSWERS APE MICA= POI ANY OF TEE. ADOVE QUESTIONS, CORRECTIVE
ACTION SHOULD HE INITIATED AS SOON LS POSSIBLE.
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COMPANY,	 STATION

PERIODIC QUALITY AZURANCE CHECK TNSTRUCTION$
LSI OPACITY MON:TORLUG SYSTEM

The following are step-by-step instructions for performing the Periodic
QA Checks of the	 . cpacir7 monitoring system. Initially, the periodic
Checks are to be performed in conjunction with the routine opecicy micnicariuz
system maintenance program performed at least once every four mohtha. Thi
person performing the ca Checks should complete all blanks on the Periodic QA
Check Log.

I. GENERAL INFORMATION

0 Enter the name of the person performing the check, the dace (month,
day, year), and the time of day (24-hour clock) that the check 14
begun.

II. CONTROL WIT CALIBRAT/ON CRECK DATA

(1) kotate the Measurement switch to the "REF - position and record the
reference currant value (ma) on the Log. Rtturn the HeaSurement
smite) to the "100: Opacity" position.

(2) Initiate a manual calibretion by depressing the "OPERATEiCAL"
switch. Record a* zero c41Lbratian Tesponses (I opacity) of the
Panel meter and atrip chart recorder.

(3) kotate the Measorememt switch to the -COMP" position and record the
zero compensation value indicated by the panel meter (00. Katt=
tha Measurement. switch to the "100X Opacity' position.

(4) Initiate A epee calibration check h.5, depressing the -ZERO/SPAN"
switch, imd record the panel meter and strip chart span check
responses (: opacity) on the Log.

(5) Record the minimum 6-minute average npaetty indicated by the chart
recorder for the hoar period preceding the (A check.

III, TEANSMISSUMETER OECVSERvIa

(I) At the monitoring location, .check the AOC LED CAutOmaric GAIn Control
light Mittin$ diode) on the right hand aide of the transceiver, and
record whether it is "ON- or "OFF." If the ACC is mot illuminated,
repairs to the Menircritt systeM Muat be completed before continuing.
(A Corrective Action Log Sheet ullould be filled out.)

(2) Alignment OhetIL - Remove the plastic cover from the mode switch an
she transceiver and curs the switch to. the "ALIGN" position.
Datarnine the optical alignment status of chi transceiver and
retroreflector by looking through the "bull's eye" and observing
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whether the image is within the r.ircUlar target (acceptable), or
outside the nircular target (unacceptable), indicate the position of
the light beano oo the diagrmm, and check the appropriate box for
alignment status on the QA Logd

Open the retortflector, and determine if the light beam appears to- be
centered within the port. Indicate the apparent poaition of the
tight beam ou the diagram and check the appropriate box for
"arorelleotor alignment status on the Q4 Log.

If the °Pries/ alignment is unacceptable, realign the opacity
monitoring system in accordance with the manufacturer's
instructions. if a ehift in the baseline opacity occurs after

alignnent, note the magnitude of the change whioh was observed in
'Farr v COI/1E4n."

(3) lasPatt and service, as necessary, the purge-air blowera, air
filter!, and strutter mechanism as per the manufacturer's ,
instructions. Not whether the blower Brit= statue is ecteptabie,
and describe any corrective action taken ea the gA Log.

(4) Retrureflector 	- Record the average current value (ma)
corresponding to the donhler.pass transmittance ladicaced by the J-Box
meter. Also, record the exact time to allow subsequent determination
of the "before cleaning" effluent opacity from the chart record (or
have an assistant not the panel meter opacity value if ter-way
communientions are available). Release the retroreflettcr leeches,
swing the retroreflector open, and remove all accumulated particulate
within the optical path of the monitor. Clean. the tetroreflettor
aurfaces nctiprding tq the manufacturees inatructions. Close and
secure the retrurefleetor.

Record the average transmittance indicated by the J-Box meter gad the
"past cleaning'. tract time (or effluent opacity level). Wait et
least two full integration periods (12 minutes} before performing
step (5) unless An amizsistant racordg real time data.

(3) Transceiver Cleenitgiqllat - Record the average effluent
transmittance indicated 47 the I-Box meter and the exact time (or
average effluent opacity). Ralenme the transceiver latches, switg
tbm transceiver open, and remove all accumulated particulate matter
from the optical path of the mpultor. Clean both the transceiver
window and the zero reflector acqording to thm manufacturer's
instructions_ Close and Recurs the transceiver.

tecnrd the alerage effluent tranumittante indicated by the :-Box
meter and the exact time or the "past-chaining" effluent opacity).

(6) Return to the control unitidate reccrder station and obtain the
average opacity values indicated by the 6 --minute chart recorder

eorrasPonAing to the rimes rteerded on the data sheet (1,e, before
amd after alignment adjustmenta, before and after cleaning of the
retroreflector, and before and later cleaning of the transceiver).
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Record ail data on the QA L. (This step is not necessary if an
asaiatack records real-time opacity values during the QA Check
activities.)

(7) Note periods of Cleaning on the strip chart record to ensure that
these periods will not be later mistaken for excess emissions. Reset
alarms 11 activated daring qA Checks. Initiate zero calibration to
reset taro compensation and record the post-QA Check zero
compamsation level COD) on the Qk Log.

(8) Nate that the periodic QA Chea vas performed ir the -Park V
COMMENTS' tection af the Daily log.

17. FINAL NEASURZHENTS

•	 (I) Upon completion if all the above steps, record the minimum -6-minute
average effluent opacity value diepleged on the strip chart for the
hour period following completion of all adjustments, repairs, end
eery-ice for tbi monitor_

(2) Initiate a manual calibration by deers site the "OPERATE/CAI - switch.
Reeord the final zero COMp409Atidn value using the procedure detailed
in II (3) above.

V 1 CCIKMENIS

Al2 observationa regarding monitor perlicraane aboUld he tplaInad.

ENTER TT M1 OF DAY PERIODIC r CHECK Is compurrau (?AV 7).
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Time start:
'rite. CAMpletli:

STATION:

CALIBRATXONCHECX DATA

L. NOM:

Opacity MbnitarIng syAtem

EPTSEIL912T7_

COMPANY

Date:

Chart Recorder

weaver  Statum OM 74S  YO
Trapaceiver
Retroreflector

TIMZ	 $TRIP CHART	 J-	 ,Ba7 
(X *parity)	 (X transmittance)

"Mote retwreflieCtor tieenin
,ter 1-ErCtrlifiletior	 eanim	 __	 • •
:Refore transceiver clean1.4	 7
:A.f.cikr ciansceiver cleaning

IV. FINAL MEASUREMENTS

1. Minim= 6-min. opacity value (hour following QA Meer);
2. Final Zero Compensation vnlu (Panel. meter, OD); 	 - 

V- COKRENTS:

IOW	

1.EZC 

2. 414-ment Status °late

Tr.:Inset:Liver

Alignment Acce•rablet YES NO
Transcalvez

----- Recrorel/ector

See instructions
On.

See instructions if
alignment 15 not aocepcable..	 _

if ACC is not

Hem an Diagrne0

Retrereflector

positicu *f tight

YES ITO

u	 onacitAM

Reference Current ('n)
Zero value (% opaeit
Zero cumtessation DD)

1511111ENNIIIINIMIN
111111111.1.11.111

precedng QACheck};animism -min. opacity value (hour

III. TRIINa4I3S6METEL CB:Ea/SERVICE

4 .

5
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CO.,	 STATION

CORRECTIVE ACTION. INETRUCTI0M5
LS/ OPACITY MONITORING SYSTEM

The following are step-b7-acep instrectious for completing the Correctly*
Action Log laben adjustments and./0r repairs of the opacity monitoring system
are necessary. The person perform/0g the corrective action should complete
all blanks on the Corrective Aftsion Log as indicated. below.

/- GENERAL INFORMATION

o Enter the dame lot person performing repairs or adjustmenta, the date
(month, day, year), and the time of day (2'-hour cluck) that the
corrective action is initiated.

II. 8T-MMTKONITOR FAULTS

O Eater or or "012F* for each fault lamp on the Log.

O Monitor oalibratioo and completion of at III of the Log in ddle required
if 'FILTER* or -5UUTTER* problems initiate the corrective action.
Bowever, if the 'R3,' "UUMGV,' or "OM RANGZ" fault lamps Are
illuminated, the Control Unit data listed id Part III must be QUaidad
print to ftdjUSCMarlE of the moolter.

o Record the time wheel the fault is corrected. Describe all corrective
action taken iu the 'Tart Iv COMMENTS"-

III. mom= 'UNIT

(1) Rotate the Measurement switch to "REF" position and record the panel
meter ma reading (0 - 30 icale).

If the "nr" is not w4tbin acceptable range (green band of panel meter:
17,9 22,2 ma), make necessary edluetmsnts, and ether post-adjustment
"REF" da reading on the Lag. (II no adjustment is required, enter •

<2) Rotate the Nessurameat switch to the "1002 OFACIrr Roaitioc. Depress
the 'OPERATE/CAL" switch and record the mopAtoring system zero check
responses indicated by both the panel meter and the data recorder
(% opacity).

(3) Rotate the Measurement switch to the "COIF - position, and record the
sera compensation level displayed by the panel meter in ,snits of optical
density (0).
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IV. FINAL MEASURZMEFTS

(1) Fate period, of cleaning on the strip chart record co ensure that
these periodu	 Rat be later mistaken for axcess emissions.. Reset
Alarms if activated during. QA checks.

(2) Nate that the periodic QA Check urEce performed in the hPart V
COMMENTS"' section of the Daily tug,

(3) UP" comPltti" Pf all he ahov* SE 6P15 1 record chi ftinimum 6—minuce •
average effavent opacity value displayed on the strip chart fox the
houT ptrfed falowing coupletion of all adjuNrwerirs o repairs,
service for the nicinicor.

V. COMMENTS

S11 callidnatipna regarding =Alcor perform4PC4 Should be expleineel,

ENTER TIRE OF DAY FERIONC QA CHM IS COMPLETED (TUT t).
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Transceiver

YES 

• NOYES

I. Name:

Opacity Manieortag System

MI012//.211 CHECK 

COMPANY
	

• STATION, UNIT #

Date: 	  Time Start:
Titre CompIetel

it.

-
t --__La_a_PAC

PANEL METER CHART RECORD
ZERO NEO_Ue_
illaluSted ZERO valuia •

.'-SPAN value. .

11121aLANIL valve •

Minimum 6-min. opacity value Ctenur preceding QA Check);

IT/. TRAMMISWMETER CHECK/SERVICE

1. A/ignment Status (Note pneltl•on of Light Besm on Diagram)

Reflector

See icatructions if
alignment is not acceptable.

ran,z.ejver
Reflector1.--......	

2.  Blower Status OK?
	... 	

TiMIS4Olver 
RefleCtOr 	

TIME STRIP CHART
(X o sett )

TRANSCEIVER MRTER
(% n.• acit )

Re ore reflector clencolm;
After reflector claani • 1111.11111111111.1111
15.efore transceiver cleanin 11111111111111.111111111111

11.111111111111111Altar transceiver cleanim,

5. Tern jig Calibration Data
TEST VALUE
Z 0•acit

MMITOR RESPONSE
Opacity....;

DIFFERENCE
x Opacity 

0%

IV. FINAL KEASURDIENTS
1. Minimum	 opacity value (hour following QA Check>: 	

V. COMMENTS!

3..

4.
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CORR/MT/YE ACT1019 INSTRUCTIONS
CORTRAYES GOER2 M400 OPACITY moriTT0RIN sysm

the following are step-by-step instructions for completing the Corrective
Action Log when adjuatments andior repairs of the opacity monitoring system
aro necessary. The person perfaming th-e corrective action shoel4 complete
all blenka on the Corrective Action Log ae indicated 'below.

I. CEPERAL INVORKAT/ON •

o Enter the name Eg person performing repaire or adjustments, the date
(month, day, year), and the time of day (24-hour clock) that the
corrective action is initiated.

II. SYSTEM/MONITOR FAULT$

c Enter 'CM' or -OFT" for each fault /amp on the Log.

O If the 'DIRTY WINDOW - lamp is illuminated p note the minimum 6-minete
average effluent opectty which occurs during the one hour period
preceding the initiation of corrective action. After eleaning both the
transceiver and-refIector windoes, note the minimum 6-minute average
effluent opacity which occurs during the fallowing one bout. period.

o Record the time when the fault is correeted. Describe all corrective
action taken In the -Part IV CIOIMMENTS".

11Z. CALIBRATION DATAJAWDSTMENT

(1) Rotate the -MODE" switch un the control panel to the "URO" position.
• and record the zero check responses of the panel meter and churn
recorder ( opacity).

Meaning of tht transceiver and reflector optics and/or other
adjustments are necessary when the zero check responses of either the
panel mister ar the data. recorder ittfteed I- 2% opacity. Describe
adjustment': and/or eorrective action In -Part TV COMMENTS."

(1) RucaLe 100,DE - switch on the control panel to the "SPAN" position, and
record the spat cheek responses of the panel meter and chart recorder
(Z opacity).

AdJuetmenc of the monitor is pecessary if either the pen-GI meter
response or chart recorder reepoeee exceeds + gZ opacity from. the
correcc value. (Correct value of span filter 'should 1st labeled on frant
of control unit.) Describe a/1 adjustments andlor corrective action in
"Parr IT coHRENT."

(3) If torrectiv* action requirea the installation of the 'mere Jig* on the
transceiver, the initial response of the monitor (i.e., before any
tdivatments are petrfareed) for the OZ opacity And 140% opacity tett
pointa should be recorded an the Log. Ater alt adjuntmenta are
completed, the "adjueeed" reiponse of the monitor to the OZ cpacity and

l00% Opacity test points should be recorded an the Lag.
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1   

Iv* CatiliWTS        

,reason for initiating corrective action should he stand,
repairs audior sdjosttnents performed as a reset of the above
as a result of ocher monl.t.or It!elfunctIone should be described.
expianatiort should be provided to determine what was done sod
trod oc monitor performance.

EAMI.R TINE OF DO ALL CORRECTIVE AC`T1OR IS COMPLETED. (Part 1)

and all
procedures. or
SuOicient

what effect it                                 
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CORRECTEn
Date	 Time

1/1.. CALIBRATION DATA/ADJUSTNIENT
•

Ad laced
SPAN  value
"idjusted SPAN value

PANEL METER
% OPACITY

CIPARTLM)R.

'ZERO .:IC S' DATA:	 q% OPACITY
Initial Values
Adjusted Valves

1 1Q% OPACITY

IV. COMMENTS: (Deacriba adjust:manta co monitor &War all ocher corrective afttion)

Opacity Monitoring Systeo

CORRECTIVF, ACTIOV TAXI 

. COMPANY

1. =MAI. iNFORHATION
Name:

II. SYSTVI/MONTTOR TADLTS

STADION, UNIT 0

Time Start;_
Time Complece:
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QUALITY ASSZWEANCE .EA'75‘ SE:WWI323
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gX.b.r4PLE A

OP AC1TY CDT DALY UliECX REaLTS

KWH:
MONITOR 4

iltof
REQ..
(KW

Ut3LER
DOW/4
0.1Rs.

MONITION
DOWN
irms.)

FAULT	 21192
LAI-IFS	 C10.0	 LOWER

•

SPAN
CHART	 1..1)RiER

.
COMMENTVOPERM0R(1)

2 0 0 8 g 51 61
2 0 0 9 9 61 51
2 0 C 4 9 61 51 Nott: Pinar Poe affect-

ing tram- grid trretssior6.
2 0 0 9 8 51 52.
2 0 0 g a ci 61

2 C 0 11 8 51 53
2 3 a 8 52 Nolo: Chart newt* gear

broken.
3 Matt : Doti inger rot print-

ing 0;inomml araisport igi.

2 0 0 9♦ 	 • g* 51* 524 Note: i+1tw1 NI timer

2 0 0 0 I)	 • 61 62

2 0 0 10 g 6! 52
2 0 0 g 8 62 52

2 0 0 9 e 52 62

0 0 0 9* 94 5I * 624
2 0 0 9 g 62 02

2 0 0 9 62 Noic Nig loner not
printiv.

...... U 0 ii 0 52 61 %A*: data kinn"- n'at

;feeding.

2 0 0 0 9 51 52

2 0 0 9 13 S1. 52

2 0 U 9 9 51 62

2 0 0 13 9 52 62
0 0 10 g 51 52

3 0 0 10 51 Note ; Onto loner timer ixff
tiorwal zwaispot. oheolcs.

lanww—r,

* aro twirl spat regrown irtimaacr€1 orb (Ma ;beet,

DAY

1
2
3

4
Z
5
7
8
9

1C

11
12
t3
14
15
15
17
18
t9
20
21
22

23

•
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}",AMPLE) C

OP AMY cata DALY CHECK $SEStli, r$

MOWN:

TIK rAuCr RUM= • MR0ZZR	 WAN
DAY	 REQ. L AkoPS CLIRRCNT h•VER CHART	 MVP'	 MU ER	 ART OPERAItg	 IttelifFITS

1111MQ (MA) CM)
.--,n•n••nn•n• -.1n=1,1n13n,

1 32	 32
2	 a 1:A3 REF. an • REF, on -1	 -1	 -0.02	 A•	 29 Ckrigtd tr cnserriy rr dui

15 SO REF. in 10,3 -t	 -1	 32,4	 32.4 11141
3 20 0	 0	 0	 32.4	 32.4
4

5
7	 7 20 0	 0	 0	 32	 32
8	 5 20 0	 0	 0	 32	 32
9	 5 20 0	 0	 0	 32	 32

10	 5 20 0	 0	 0	 .32	 32
11	 5 20 0	 0	 0202	 32	 32
12
1
4	 5 20.3 1.5	 1	 -01:0	 J3..1	 33.5

15	 5 20. t.5	 I	 -C,0'04	 33,1	 33
id	 5 as	 32
17	 3 203 ; 2	 1	 -0.005	 34	 33
le 20.4 1.4	 I	 0.0134	 33	 33
19	 5 20.4 22	 2	 -0.002	 34	 34
20
21	 .5 2	 1.5	 -COM	 34	 34
Z2	 ! — 	 ,-

23 a ANK
24
25	 4 0.5 2	 1	 -DIM
25
27 .

38	 ? 20. 2	 1	 . -0M2	 33	 3x2.4
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EXAMPLE A

CP#CITY CEi DiikAy awl( WAAL:TS

MONTH:
n

..ams.,,,6nn••••n•nn••••••nnnn••n••••n••nn.+1.p.a.........--.1nr=

DAY
TT
Kg.

(1174)
IXIVNI
GM)

MON rroR
L10ti1N
(HRS.)

FAULT
1..A14)5

0	 WA!!
CliAta	 LO[ M MOM	 1.00111ER CattlaiTSIOPER AT R(1)

1 2 0 0 8	 g 49 51
2 2 0 0 8	 0 40 51
3 2 0 0 8	 g 49 31 Mete : Real time disr
4 2 0' 0 8	 g 49 50 power swill
5 2 0 o LAPP 8	 9 49 tO Bate : MCirkteiblifte* Tor "V
a
7 -
Er - 0 0 LAMP Not 'miring Leer*, plus r►o ze•o span
9 2 0 0 12	 11 51 SO Morkul sera sporr-aulo broke

10 4 0 0 11*	 11* 50* 511- Den wagger not priding 0:
maraud zero/sport *hectic:

/1 . 4 0 0 12	 50** Z 1 53 hOe: P.est# Cot timer
12 2 0 0 10	 12 SO 51
12
14
15 2 0 0 11	 10 51 50
10 2 1 0 10	 11 50I St
17 2 a 0 10	 1t 50 5t
1 9 2 0 0 12	 12 50 5?
19 2 24 0 10	 10 51 50 Malt: [kit 5 typed

4
21
22 - 0 0 10 50 Dow !boor not 11101140009

23 0 0 1 i	 10 51 50 Data logger not mariitoring

21 2 0 0 10	 11 . 49 50
25 2 0 0 11	 11 50 50
25 2 0 0 11	 11 50 50
27
28
20 2 0 0 10	 11 50 5 1
all 2 0 0 11	 11 49 50

31 3 0 0 to 51: " 1>rta ;ogre iirilt.r AT_
rocrgiol aro/span lolwaig

* 2ir0 and spy rispoksts irarkspood an Woo stmt.

** FteleoritIng error; *eke ignored.
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MONTH::	 SIT NO.!

DAY
TIME
MT

(MO

Baux
Wet
01ZS.)

rOlITOR F AULT
DOW	 Litrs	 frin ER

ORS.)
WART

1 7 7 11.5 C .G0
2 3 0 10
3 2 GO !r0
4 2 GO G0
5 2 GO 40
0 2 al 0

7 1, 0 0
Et 1 0 0
; 1 0 0

10 ? 10 C 0
1 1 1 2i 0 0
12 3 24 0 0
13 3 24 0 0
14 n 24 0 0
15 _ 24 0 0
16 50 24 0 0
T7 10 24 0 0
P:i 3 24 0 GO
10 3 24 0 40

all 2 24 0 43
21 3 24 10 GO
22 2 24 0 <U
23 10 24 Vinpline 0 0
24 10 24 YIndoie 0 0
25 10 24 sendov 0 0
25 1 24 Ytidow 0 0
27 3 Ysi4av 0.1 4
29

-1
30

WPM
CHAT OFSRATCR

ea	 54
54	 54
54	 55
1:4	 04
54	 55
,04	 04	 Opeortgus =timed in mis- 	 t

trod pmel rr•etor A data
retirtIte ,

62
Per1410 gAiCorreirtirt
aotke.

100“-V.fiTS
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3 - PlariP I VI ra ACCgSSION NO.

5. REP(' RT

PE FIFQ FOAM a ORGAktIZATIDe4 CGICIE

A..P ERFQAAiING opia.ANIzATIoN MORClIT MO_

PRocIAAm 9LEME}iY rarer

6S-02-192

t2. Tri-ct or REPGR7	 pEaloci 

512 01N50111HING A,GEIi Cr CzpOs.

CISTRilak.ITLCrt sIAStmill NT	 19.54C-1047 Y G.La...7.5 (Thu Reporry

UlelBS8ifi
Release. tp

71, r4C.1,1
81

751.1M.C LERITY CL177pW) 2_2_ PRICE

TECI-MICAL 41EPORT DATA
pPdnue r	 off/mitred	 sou an rite newris bfrolz' fainFarningi

i. fteraer Ha
68-02-1962

4. Ti - •-e ANC, SUISTiTLA

XECCWWDED ptliazTy AssuRANtm pRocimuRKs FOR OPACITY
ClaNTINITOUS WISSION MONITORING SYSTEMS

ALITI-113RESI,

.lames W. Peeler

50, PEOPI,Ft ► ilING CRIZIAN I ZATI OKI NAME AND .a.00REE5

Entropy t'avircrrnentallnts,
PC Box 12291
Research Triangle Perk, nc 27708f--

t2,..SPONISOFtIN43 ACLENICY NAME ANC AtictigEBB

D. S. EPA } 5taionary Source Compliance. Vivisicin
Vatag'sida Mall
4n1 m Streit, SW
Wahiuttom  'DC 20460 	 ---_-______--	

15, SLIPPLEJAUNIT.a.Ff ROTES

AssTR.6ET

This raPqrt pregents recommended quality assurance NA) praceduree for opacity	 ;.
continuaas emission eonitaring systems (CEMS's) installed at electric mility steam I,
generating stations. The racOmmanded proceduren are irate m4ed to provide a simpl es ,
cost-effective approach to the developeent and impiementatinft or opacity ZEUS
Tans. The approach described here allaws for much flexibility in the nelaction of
toniltor- and source-spatific prnaedures, the establishment of QA control limits, and .
the 9rgenlaation of the quality assurance alemen.ts.. This _report identifies and
describes the major elements of a QA plan: (1) daily QA checks. { 2) pariodi.c PA checks
and preventive maintemance.(3) cuirrevtive action pcncedares, and (4) accuracy c4ecko.
This report zisn addresses. the oranisation and interaction of the elementu of the QA f
pima, an approach fur optimizing the QA plan, and the assignment of variona QA
responnibilities,

INLIIIIDE AND CHIIICUMENT ANAL. TVS 
-----

019emprrogs 1110,110.INTMFIEFI6IOPEN 51wrs40 TeRm$ c-. CCISATI FieldlI COCUP 

Air Pallutioin
MaTtitartng

Opacity lionitorirq Sytem

C"113:2113444 2211.14171/
licnitor Jag

•Cruality to aoranc e

FrocedvraG

IPA or. 2.21:1-11 (Awn — T71 • fliv.d.ovi x41110ft Ii ihrILIIR TIE
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